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o U defire me; and from: mY . 
1755 Friend ſuch Defires-are 


choice portable Books fit for a Gen- 
tletnan of the Sword: Secondly, To 
Write Gown for you and End you the Sequel of our 
| Converſation on the SpeFacle de 1s Natures That 
bſence, as you are kindly pleaſed to ſay, may not 

to Kt Pleafures. 1 hall teadily, and to the 
my Power, comply witk your Deſires on botmm 
cheſs Het. Nor can I, indeed, with any 8 5 

give a- cool Anſwer to ſuch lei — 
able Requeſts; and I ſhall, pe find my own 


Thaps, 
A nt, in dying to 1 up ſome of your ſpare - 
R „ 
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Hours, when you are not engaged in your Exer- $ 


ciſes and Travels. 

- A. Soldier's Library (eſpecially when he i is in 
Service, or oh the Road) neither muſt or can con- 
fiſt. of many Volumes. A judicious Choice is the 


chief Merit of his Books, and theſe may very well 


be reduced to the three following, viz. A New Teſta- 


ment, Cæſars Commentaries,” and Euchid. Nor * 


I doubt, but you always will join to them the Boo 
of Nature, and that- H Mankind. Such u Taber 


may attend you every - where, fill up all the Vacan- 
cies, as well as ſupply the Wants of your Life, 
and be every Day ſwelled with new Obſervations, 


without multiplying your Incumbrances, or mag- 
nifying your 5 7 This is all I can do with 
regard to your 125 Requeſt, _ F think it ſuffi- 
cently anſwered. . - / 
A As to the Second, viz. Ts proceed i in taking a 
5 View of the moſt beautiful Parts of Nature. As 
have already ſurveyed the internal and external 
Parts of the Earth, che very Order of Nature 
itſelf dictates, that the Heavens, and the Rela- 


- _* rions: the ſeveral Parts of the Univerſe have to our 
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able Wiſdom which the Creator has diſplayed i in 
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5 x 12 we bartl. ae 
1222 merely by Ae Hg 
vay of Amuſement the Mg ; 
L tions of little Ariinals,/ „„ 
aud the Structure and Frame of the 
e ſmalleſt Plants, you remember, Sir, 
chat therein diſcovered a Generation ſo tegu- 
2 > conſtant and perſev Veoh Jen Uniformity-of - 
. es, and an O tion ſo far ſuperiour to our 
1 Underſtan ana that we both were ſtruck 
with Amazement at contemplating the unfathom- 


4 23 


1 * B 2 : the 
es = E 


S OG-U=E-L | 
the minuteſt and leſs perceptible Objects, Theſe 
Particulars of natural Hiſtory ſeemed to me to 
have had another good Effect on you, and to have 
made you inquiſitive. AÞ 2 
Ik̃) be View we afterwards took of 
Fart II. Vol. 2. the Helps we every-where" find near 
and 3. 
| | at Hand, on the Surface, as well as 
within the Bowels of the Earth, made us ſenſible 
of the Dignity of Man. This Inventory of our 
Poſſeſſions and Furniture of all Kinds, raiſed in us 
a Surprize, at ſeeing ourſelves ſo very dear to the 
Creator, and filled us with a thorough Senſe of 
Gratitude, for the Bounties he thus heaps upon us, 
and diſpenſes to none but us; ſince we are the on 
Beiggs he lets into the Knowledge of their Ex- 
iſtence, and to whom he has given the free Uſe of 
r 
« we caſt our Eyes from the Ear 
| PADS to the Heavens, * we diſcover 
Beauties of quite another Character: There do we 
receive Preſents of far greater Value than all that 
have been mentioned, But though the ſhining State- 
lineſs of the Firmament makes it the brighteſt 
Part of the whole Scene of Nature; yet are we 
much leſs affected and concerned at the Sight of 
ſo many magnificent Decorations rolling over our 
Heads, than we are at the Thought that they all 
move for our Sake. The Earth, indeed, when 
compared with that immenſe Globe of Fire that 
gives it Light, ſeems not to be diſtinguiſhed from 
the five ox ſix other Planets, which, as well as the 
Earth, borrow their Light therefrom, and appear 
to be ſo: very inconſiderable Objects in Nature. 
Again, our Globe, compared with the Stars, 
dwindles down to an imperceptible Point. What 
then ſhall we think of him who inhabits it? He, 
indeed, ſeems to be quite annihilated. Shall we 
believe, after this, that the Almighty had Ry in 
| | Vie, 


„Ec . 9 FS, 


e HEAVENSA 5 


| 


View, wha he framed his Works; and that it is 


| for him God has regulated the annual Circle, the 


Inequality of Nights and Days, and the Viciſſitude 


a Seaſons? 
Sure, the Excellency. of the Beings God VR 
cate is not to be meaſured with a Fat athom, The 


Inhabitant of the Earth has received an Under - 


ſtanding, a Faculty to Will, a Soul. It is this 
minute Being whom God admits to the Knowledge 


of his Works, whereas he denies the ſame to th 


Sun itſelf, It is for Man he deſigns both the Uſe 
and the Benefit of this ſtately Retinue. Man is 
the only Creature on Earth whom God inyites to 


No doubt but Man may very aſcfully be ſen- 
{ible of his prodigious Littleneſs : But bel is but the 
more ſurprized, and the more thankful, when he 
ſees, with how great Diſtinction God has been 

pleaſed to treat him, and to make 

im here below, che ſole ee, 2 ver 
and the true Enjoyer of Nature. Far, * 
then, from conſidering his own. Meanneſs with a 
ſtupid Diſcontent, he, on the contrary, is ſenſible, 
that this his very Meanneſs is advanced by. a De- 
ſtination equally noble and gratuitous. He cannot 


5 praiſe him for it, 


23 to Reaſon, and not diſcern that pleaſing 


8 Truth; chat he ys on Earth, the chief 
. Qbj his Creator's, Com acency and Concern, 
Though. there were in TEE Spheres Millions of 
intelligent Beings, on whom God ſhould. chink fig 
to beſtow ſome other Favours, (a needleſs Inquiry, 
and not within our Reach) would it be leſs true, 
that Man on all Si experiences A gracidus boun- 
tiful Hand, paternal C and an Order eftabliſhe 
ed only for {i Sake? O what Dignity! What a 
; Greatneſs it is, to have a Father, Who, on 


cop, from we nt Bleſſings of all 


T3; : g , Eq DV, 
32 M3: a3, eee 


Kinds, and even vouchſafes to make the very 
"Heavens ſubſervient to our Intereſts! i e 
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have been put to, have been the Occafion « 
Nite Miſchiefs. They gave Birth to Idolatry, and 


* of Thing # | 
he Nificulty o | 
Bel 1 is not with this Part of Nature, as with 


Xe may eee ac Obs, (or hy the 


I I need not, my dear Chevalier, here inſiſt on 


the Excellency of the Study of the Heavens, in 


order to raiſe your Curioſity that way. That 
Science which buſies itſelf about the Order and 
Courſe of the Stars, the Path and Effects of Light, 
and all the Relations the Earth can have with 


whatever ſurrounds it, in ſhort, univerſal Phyſics, 
is, undeniably, of all Sciences that which moſt 


elevates the Soul of Man, by the Grandeur of the 
Objects it offers to his Coiſideration. It may be 
properly ſaid to inlarge his Mind, in ſubmitting 
the very Courſe of the Stars to his Underſtanding, 


and to join with the Merit of doing Mankind 


many ſignal Services, that of affording Piety Mo- 


tives both of a lively Gratitude, and of the moſt 


profound Veneration. 8 | * 
Yau very well gueſs at all the Beauty of Aftro- 


nomy, and of the whole Tenor of Natural Philo- 


ſophy. But I muſt not hide from you, that theſe 


very Sciences, by 'the falſe Methods with which 


they have been purfued, and 3 Uſe they 
on of infi- 


have filled the World with Prejudices, Superſti- 


tions, and idle Fancies. ' Nay, Irreligion itſelf 

has more than onceattempted to ſupport itſelf there- 
on. I therefore ſtop ſhort at the Conſideration, 

and heſitate on the Choice I am about to make for. 


you; ſeeing the Advantages to be reaped from 


"theſe Studies; are attended with ſo great a Number 
of Errors and Dangers. ny FIRES nn 


— - 


cle not much leſs perplexing is, 


© Another Ob 
ing you into the Celeſtial Mo- 
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of a magnifying Glaſs. I therefore thought the 
eaſieſt and ſureſt Method for me was this; viz. To 
facilitate the Approach of theſe ſo numerous and 
ſo vaſt Bodies, by offering them to your Sight 
under different Aſpects, and at ſeveral Times, 
gradually making them eaſy and familiar to you. 
Muſt I then begin with requiring of you a large 
Stock of Machines and Geometry? No ſure z we 
need not uſe Greek or Algebraic Terms, ſo long as 
we can underſtand one another in our uſual Speech, 
I I ſhall begin with plainly laying 
before you, without any Diſputes or Pt I. ot Val. 
Mathematical Diſtinctions, what ut 
Eyes, and the firſt Appearances diſcover to us of 
the Structure of the World, and what common 
Senſe hints to us of the Excellency of God's Fa- 


yours towards us, together with the Uſefulneſs of 


-the Day, and of the Celeſtial Revolutions. | 
Aſter this, 'we- ſhall go one Ste 
forwarder. As the Knowledge of, the rert il. of Veb 
Heavens cannot be attained but by a | 
long Series of Obſervations, nothing can be more 
natural, than to add to our own Experience that 


of Men who lived before us. I am, therefore, to 


furniſh you with a Hiſtory of the Progreſs Which 
the ſeveral Obſervers of Nature have made there - 


in from one Age to another. But their Works are 


of two Kinds: They ſometimes run upon experi- 
mental Truths, ſometimes on H ypotheſes; by 
which they endeavour to explain the inward Frame 
and Structure of each particular Body, or the 
general Fabric of the Univerſe, or the Concur- 

rence of thoſe Forces which put whole Nature 
in Motion. Don't let us confound the Hiſtory of 
the Diſcoveries with the Recital of the Hypotheſes. 
We ſhall, firſt of all, take in hand the Hiſtory of 
Phyſics, or Experimental Philoſophy, and of 

the Uſes we have experienced from it. The firſt 
90 TL B 4 Natu.. 
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Naturaliſts, whoſe Diſcoveries I ſhall give you an 
Account of, were, perhaps, neither great Geome- 
tricians or great Calculiſts. They were very often 
Plough- men, Gardeners, Shepherds, Travellers 
or Merchants, which acquainted other. People 
with uſeful Novelties. But what they have taught 
us is certain, and the Benefit of it inconteſted. It 
is but juſt we ſhould particularly infiſt on this Ex- 
perimental Philoſophy, which makes up the Hap- 
pineſs of Mankind. Hence we ſhall paſs on to the 
Hiſtory of general Phyſics, which aims at no leſs 
than informing us of the Manner in which every 
Thing had its Original, or at leaſt at determining 
the Laws and moving Forces that regulate the 
Courſe of every Globe. In this we ſhall find 
many very great Names, and famous Diſputes: 
From the Expoſition of the Hypotheſes, you will 
judge of the Benefit that is to be expected from, 
and of the Value that is to be ſet upon them, In 
both Hiſtories, we ſhall carefully remark the wrong 
Uſes to which theſe Sciences have been applied, 
and prevent the Miſtakes and Extravagancies of I 
which this Study might be the Occaſion: - 
Tou are Cable my dear Friend, that wheo 1 
choſe this Method, rather than to lead you from 
the geometrical Theory of the World, and from 
the Study of the Motion of the Celeſtial Bodies, 
to the Conſideration of particular Effects, it was in 
order to render eaſy to you the nobleſt of als 
Studies, inſtead of giving you a Dilgult to it, by 
regularly purſuing it with Prolegomena, Axioms, 
- Wr mathematical Demonſtrations. x 

This Choice of mine is ſtill grounded on the 
; Defen I have of procuring you another far greater 
Advantage. ' Your chief Intereſt, as well as mine, 
A, perfectly to know the Place we inhabit, and the 
Preſents we . therein received. Let the Utility 


ot e — es be What it will; 
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(and this will plainly appear from the Compariſon 
5 ſhall — — 1 and the Ede 
the chief Good we ought conſtantly to aim at in 
both, is, to make the Whole ſubſervient to the 
Knowledge of the Earth. The Study of the ſeve- 
ral Points, Motions, and Aſpects of the Heavens, 
is not intended to acquaint us with what paſſes in 
the Firmament; and we in vain are inquiſitive that 
way, unleſs it be to improve our Manners and our 
Conduct within our own Sphere. But if the Study 
of the Heayens may be made to refer to us, and 
have a general Relation to Mankind, it muſt chiefly 
be effected by a faithful Account of thoſe Obſer- 
vations, which Neceſſity has from time to time 
cauſed People to make on the ſeveral Objects 
Heaven offers to our View, and of the conſtant 
Benefits which Mankind knows how to reap there- 
from. The Hiſtory of Natural Philoſophy is 
indeed the Enumeration of our Wants, and of 


* 4 - * 
* * 
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Wants; how to make your ſelf Maſter of what is 
certain, practical, and of general Acceptation, of 
what has a Relation to Objects under our own 
Management, and of what may contribute to our 
Happineſs, either by keeping us more conſtantly 
buſied, or chiefly by rendering us more vir- 


tuous. 3 

= For the ſame Purpoſe, I ſhall, per- 
The Subject haps, from the Hiſtory of natural 
Fan. Philoſophy, paſs on to the Practical 
8 part thereof; and if you ſeem to like 
theſe Subjects, and to be deſirous of acquiring a 
more exact and more particular Knowledge of the 
Uſe of Globes, of Aſtronomical: and Optical In. 
ſtruments, of the Manner in which we calculate 
the Years, Months, Lunations, and the whole 
Order of our Days, of the ſeveral Uſes we may 
experience from the Knowledge of Motion, of the 
Laws of Gravity, of the Spring of the Air and 
Atmoſphere, of the reciprocal Preſſures of Fluids, 
and of the Application of the moving Forces to 
our ſeveral Neceſſities ; in order to fatisfy. you on 
all theſe practical Points, we ſhall, perhaps, in 
our following Converſations, have recourfe to a 
few Mechanical and Geometrical, but at the ſame 


time, ſo plain and fo fruitful Principles, that you 


will be ſurpriſed at ſeeing, that the experimental 
Knowledge of Nature, which is the moſt engaging 
and moſt pleaſing of Sciences in all reſpects, and 
the moſt proper to money any judicious Mind, both 
by the Uſefulneſs and Variety of its Productions, 
is at the ſame time the eaſieſt to be arrived at, and 

yer the leaſt culuipared.” + 4 Fn.» 
The whole Purport of my Plan is, in a ſmall 
Compaſs, to join together whatever is certain and 
_ uſeful in natural Knowledge; Firſt, By the Help 
of gur Senſes, and by inſpecting Nature: Second- 
1y, By help of the Hiftory of what has bak 
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from Age to Age diſcovered or improved: Third- 
ly and laſtly, By the Help of ſome of the Ele- 
ments of the plaineſt 5 . 
Loet us begin the Study of the Heavens by the 
plain Teſtimony of our Eyes, - The Courſe. and 
Necho of it being pretty much in our Choice, 
we ſhall begin by the Night, which darkens ev 

Thing, and then run over what the Day ſhall 
ſycceſſively unveil to our Eyes. 
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* Night is OY Being. It is barely the | 
Interruption of the Motion of Light to- 
Wards our Eyes. But even Non, 
Tha Night af. entity itſelf is not unfruitful in God's 
ords us In- 
Auction. Hands; and as he has made all Beings 
ſpring out af nothing, he every Day 
fetches from it, not indeed any new Beings, but 
wholeſome Inſtructions, and many regular Utili- 
ties, in Favour of Man. 


The Night, by taking from us the Sight and 


Uſe of Nature, in a manner recalls us to that pri- 
mitive Nothingneſs from whence we. firſt ſprung, 
or puts us again in that State of Darkneſs and Im- 
perfection, that preceded the Creation of Light. 
The Diſtemper which weakens our Bodies, makes 
us the more ſenſible of the Value of Health; and 
the Night, which in ſome ſort annihilates the whole 
"Univerſe, with regard to us, makes us the more 
. ſenſible of: the ineſtimable Price of Day-light, | 
But Night is not only deſigned to ſet off by ita 
4 * the Beauties of the great Picture 87 10. 
or 


ef tbe NIGHT. 2g 

World, and to inſpire us with a greater Humility 
at the Sight of that Darkneſa which is natural to 
us, or with a livelier Senſe of Gratitude at the 
Return of a Light which is none of — Due. 
Though the Inſtructions it affords us were never ſo 
uſeful, yet would it be a ſad Thing, ſhould it 
impoveriſh us merely for our Improvement. ,What 
Night ſeems to reſcind from our Life, by daily 
depriving us for ſeveral Hours together of the 
Ule/of Light, and of the Sight of che Univerſe, 
it abundantly makes that ke Wo uh, ke the Reſt it 
then procures. | 

Man w born to labour. Such i is re 2 
his Vocation and Eſtate. But he can- 
not — his Toil, unleſs his Blood ape 
him cuntinually with an infinitely ſubtle and active 
Matter, which. ſets the Springs of the Brain, and 
the ſeveral Muſcles of the Body to work. But 
the perpetual Waſte which is made of that Mat- 


ter, Which with ſuch Swiftneſs anſwers all his Pur- 


poſes, would at laſt throw him into a lingering 
and conſumptive- Condition, did he not recruit 
himſelf, and make FR his Loſſes, by the Uſe. of 
new Aliments; and again, could neither be 


3 or regularly distributed through the whale | 


was he always in Motion. He muſt leave. 
2 off th Work of his Brain, his Hands or his Feet 
that the Heat and Spirits which exhaled from 


him, may be ſolely employed in affifting- the L 


Functions of the Stomach, during the Inaftion of 
the other Parts of the Body. 
But God did not leave i Uſe and Diſpoſal of 

that Reſt to the Reaſon and Management of Man. 
He himſelf takes care to lull him aſleep. He makes 
Sleeping an agreeable Neceſſity to him, without 
either letting him into the Knowledge, or giving 
him che Government I Sleep is an incom- 


9 prehenſible 


Þ 
17 X — 


* 
— 


7 3 


14 DIALOG VUE l. 


prehenſible State, of which Man is ſo far from 
conceiving the Nature, that he can by no means 
either procure it to himſelf when it comes not of 
its own accord, or refuſe it when it ſeizes upon 
him. God has reſerved to himſelf the Diſpenſa- 
tion of that Repoſe, the Time and Meaſure of 
which, he knew, would never be well regulated by 
human Reaſon. He has choſen Night as the pro- 
pereſt Time, and the beſt Means to dc 
Repoſe into the World, and to fix the Duration 
of ic. WL 3 | FOE 7; bh Fs td 5 PRE, 
Night, indeed, in covering all Objects with 
Darkneſs, obliges Man to ceaſe from his Works; 
and in order to refreſh him after all his Fatigues, 
by keeping him unactive, it removes whatever 
might agitate him too much, or affect him too 
ſtrongly. It conveys Silence and Darkneſs every- 
where. It takes from him the Scene of Nature, 
in order to ſtrip him of the Uſe of his Senſes ; 
and as the one is of no Uſe without the other, it 


at once deprives him of both. Who cannot difſ@ 


cern, in this great Regard of Providence for Man, 
the Cares of a tender Mother, who removes all 
Noiſe from the Place where ſhe has laid her Son? 
She fondly watches over him, in order to ſecure 
his Repoſe. F 2h 6. „ "3 2 
Night and Sleeping are ſo connected, and the 
former ſo properly made to bring on the latter, 
that whenever we ſtand in need of Repoſe, we 
begin it by ring a ſort of artificial Night to 
ourſelves. e ſeek. to ſome ſhady loneſome 
Place, and have recourſe to Curtains and Window- 
\ ſhutters: Our Senſes are never unbent but by the 
Removal of what gives them Agitation; and tis 
evidently "this: Service to which Night is commiſ- 
 Fioned and appointed. But let us conſider for a 
Moment, with what a diſcreet Caution it diſcharges 
that Duty. | 3555 
| Night, 


* — 


7 
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4 


* 
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Night, in ſerving Man, does not The - Uſeful- 
tie him up exactly to any preciſe nelsofthegra: 
Moment. It comes not in a blunt and _ Night.” 
abrupt Manner to extinguiſh the Light obs. N 

of. the Day, and all on a ſudden to rob us of the 
Sight of thoſe Objects we are intent upon. Far, 
indeed, from coming upon us unawares in the 
midſt of our Works or Travels; it advances on 
the contrary by ſlow Steps, and only increaſes and 
thickens its Darkneſs by degrees. It permits us 
to make an End of what it is our Intereſt to finiſh, 
and does not precipitately deny us the Sight of the 
Goal we ſtrive to arrive at. It is not till aſter it 


has decently told us of the Neceſſity of taking our 


Reſt, that it finally makes an End of darkening 
the whole Face of Nature. 


During all the Time of Man's Rep ſo. Night, 
for his ſake, huſhes every Noiſe, —— off all 


glaring Lights, and whatever might too ſtrongly | 


affect him. It, indeed, ſuffers a few Animals, 
whoſe. grim Aſpect might ſcare him while he is at 
work, to go forth under favour of its Darkneſs, 


and... filently ſeek their Food in the abandoned 


Fields. It affords. theſe voracious Creatures Means 


of coming to clear his Abode of whatever might 
infect it, and even of taking from him ſuch Things 


as are by him too careleſly guarded. It permits, 


however, the Animal that ſtands Centry by him. 
to give him Notice of what concerns him, while 


it impoſes. Silence on every other Creature. It 
keeps the Horſe, the Ox, and all his other Do- 


meſtics faſt aſleep around him. It diſperſes the 


Birds, and ſends each of them to his reſpective 
Abode. As it comes on, it gradually huſhes the 
Winds that diſturbed the Atmoſphere. It evi- 


dently is. commiſſioned to ſecure the Lord of Na- 


tures Reſt. It cauſes his Repoſe to be reverenced. 
every-where, the Moment of Which is no ſooner 
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. for Lc Hours together, an unive 
Silence reigns throughout his Habitation. | 
Nor does; for all that, Nature's — remain 
wholly void of Light. For as thoſe who inhabit 
therein might perchance be inclined to prolong 


their Works or Journies during the Night itſelf ; 


ſeveral Flambeaux ſcattered in the Firmament ſtill 


guide cheir Steps: But theſe Lights, which were 
granted in order not to leave them in a total Dark - 


neſs,” yield But a gentle, and not a very N | 


ht. It would have been neither proper or 


Sor 
90 


as might interrupt the Repoſe of others. 
When the Abſence of the Moon, or the Thick - 


neſs of the Air, takes from us the Light we ſtand 
in need of, we are always Maſters of procuring 1 


to ourſelves. We find the Principle of it in che 


Bowels of Flints, and its Fewel in the Wood, the 


Oil, the Fat of Animals, the Wax which Bees 
collect from Flowers, and in the vegetative Tal- 
low that may be fetched from ſeveral Plants. 
But the nocturnal Light ſerves us very different 
ly from chat of the Sun. The latter prevents us, 
it Warns us, it preſſes us, it ſends us to work. 
On the contrary, the Fire we light does not come 


of its ow] accord, but ſtays for our Orders. Nay, 


1 ve e come at it without ſome Endeavour, or 


ine 
* 


* They: aka! in i Brignin 8 with far and 
thick Juices "expreſſed from 2 875 Plants. There are found in 
the Iſland of Ceylon, large Foreſts, of Cinamon- trees, "whoſe 
thin” Bark, and eſpecially that of che Branches, is that ſweet» 
finclliag”S ice ſo well known by the Name of Cinamon, and 


* a is whitened, and herewith they make Wax-candles. They 
kind in ſeveral Places of Mifoſpi, the Tree called Cirier ; the Seed 
of which” they throw into boiling: Water, in order to extract a 
fort of Qil that frrims.aboye it. They skim it off, and en 
3 Cakes, in order to make War- candles of it. 


juft, to ſupply choſe char wake with ſuch a Light 


Whoſe Fruit, when ſtrained, yields a greeniſn ſort of Tallow, , 


— * ready to vaniſh; it ſeems to be miſplaced, 
and eve loth to diſturb the Repoſe of Nature. 
Man rids himſelf of this, ſo ſoon as it becomes 
either troubleſome or uſeleſs to him, and he of 
neteſſity wraps himſelf again in that beneficial 
Darkneſs; that helps him to recruit his Spirits, and 
recover his Strength with Sleep: 

It: is not only by its Darkneſs tnt bauen 
comes. uſeful to us: It is again of Service 
a; Coolneſs, which,” by every where preſſing down 
the Spring of the Air, makes it capable of work 
ing with greater Activity in all Bodies, and of 
communicating a new: Vigour, both te the dry 
Graſs, and to the infeebled Animals. It is in order 
to preſerve this beneficial Cool, that the Moon, in 
reflecting to us the Light of the Sun, gives it us in 
ſuch a Degree as has no ſenſible Heat. In vain 


would we collect that Light in the Focus of the 


ſtrongeſt Burning · glaſs: It does not even affect the 
Thermometer when put in the Point that unites its 


Rays, nor cauſes there the leaſt Dilatation in the 


Spit it of; Wine, otherwiſe ſo ſuſceptible of it. An 
admirable Caution of the Divine Artificer, Who 
has eſtabliſned the Order of the Night, and fore - 


ſeen whatever would be beneficial in it. He 


reſeryes for that Time, a Light ſtrong enough to 


remove Darkneſs / but at the ſame time too weak * 


to alter the Coolneſs of the Air. e 
alone knows his ow]n Work, and 8 ; 
alone can know the immenſe Degree Ll 

of Diminution of à Bundle of Rays, which ** 


cauſes to paſs from the Body of the Sun to thar 


of the Moon, and the Remainder whereof are” 
reflected down to us weak, and quite deſtitute of 
Heat. It is perſectiy needleſs for us, to 3 
mine that Degree by Experiments, and I eo 
lations; It would * Philoſophy loſt, 25 
Vor. IV. 4 Account 
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| Account both of its little Uſe, and great Jſngers 
- rainty../ But it is no leſs cafy chan it is important 


for us to diſcern and praiſe the infinite Wiſdom, 


that did & well proportion all theſe Cautions/to 
our Wants. 


When Man is inclined to bens he 5 
gerate Benefit of the faint Light, or of the 
ight wholeſome Coolneſs which attends the 


Return of Night; he, tis true, ſees no more the 
ſame Beauties in his Habitation, and every Thing 


is leſs ſtriking and lively there. But as the Day 
has afforded him its roper Spectacle, the Nighe, 


in its turn, | favours him with another, that} has 


Charms Ivins to itſelf, and of quite ep 
Character. 


We cannot doubt, but . thoſe ans. 5 


Globes of Fire which inlighten our Night at ſo 


great a Diſtance, have each of them in particular a 


liar . x" ue Sk which anfwers in God's 
a - of their Appearance. 


Jute, the . and Frame of theſe wonderful 


Works, about which the Creator has once employ- 


ed himfelf, will greatly deſerve, that we ourſelyves 
ſhould be taken up with them in that Life, after 


which we all of us fo ardently aſpire. 


The Begury But who ſhall! preſume to explain 


and Uſcfuln 


| of the art. what the Almighty keeps in the pro- 


| foundeſt Secrecy? Who ſhall dare to 
anticipate "whag he has reſerved for another Oeco - 
nomy? The ſmall Glimpſe which a few Genius's 


more attentive. than others, are by him permitted 


to have of thoſe Objects, being perfectly unintel- 
ligible, and, as it were, unknown to the reſt of 


 - Mankind;. it is pot in the particular Deſtination 
df each individual Star, nor in the 
| mony of theſe Spheres, that we are to look for the 


Har- 


Means of inſtructing Man, or for the Way of 
en his 2 oh Affections * Be his 
cart. 


. By 6s a a 
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Heart. The prevailing Motives which inſpire 


him with Love, and incite him to Praiſe, muſt be 


drawn from what he ces, from what concerns him, 
and from what is evidently ſubſervient to him. 
Now, what the Almighty has been pleaſed to 
reveal to him of the Order of the Heavens and the 
Stars, extends no farther than the Aſpect under 


which he ſhews them to him, and the Uſe he 
allows him to make of them. But yet the littie 


he vouchſafes to communicate to Man, is full 
enough for him, and Matter ſufficient for the 


it ok Admiration. God has fo fitly placed he 


bitation of Man, with regard to theſe immenſe 
Globes, that from that Situation there reſults an 
Order which he alone enjoys, a Beauty which in- 


chants his Eyes, and 2 Regularicy mar eee 


the Happineſs of his Life. 
Theſe innumerable Fires, firſt, become, through. 
chis wonderful Diſpoſition, - with regard to him, ſo 


many Thouſand of ſparkling Luftreshuog up in che 


magnificent Cieling that covers his Abode. He fees 
them ſhine and glitter on every Side, and the 
dark Azure that ſerves them as; a Ground! fill 


| heightens their Brightneſs and 1 But their 


Influences are gentle; their Rays are diſperſed 
through” Spaces fo vaſt and e that W are 
intirely blunt and deſtitute of Heat, by the time 
arrive at Man's Abode. Thus by the CR 
Providence he enjoys the Sight of 4 Multicude of - 
fiery Globes, without any Risk, either to che 
Coolneſs of his Ni t: or the Quiet of his Repoſe.. 
But it is not ſolely to adorn his Palace wich 
coſtly Gildings and a delightful Variety, that God 
every Day makes this magnificent Arch, with all 
its Decorations,” turn around- him. Man reaps 


beſides, . many conſiderable Benefits therefrom. A 


Among the Stars which he can eaſily 1 11 
knows ſome that are always over his Head 
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cronſtantly retain the ſame Place in 


2 the Firmament, without ever devi- 


c = - atipg from it. He ſees others that 


deſcribe very large Circles, and riſe 


Fran above bis Horizon, and then diſappear, 
tt 


ing beneath the Extremities of the Earth, which 

terminate his Sight. The firſt rule his Voyages 
both by Land and Sea, by ſhewing. him in che 
Dark. one Side of the Heaven, the Aſpect whereof 


« remains conſtantly the ſame, and is enough to keep 


him from going out of his Way. But as the 
Clouds, and the Thickneſs of the. Air, may on 


_ occalions depriye Man of the Sight of thoſe 


Stars that were given him as his Guides; God has 
put ſuch an intimate Relation tween that Part of 


the Heaven, and the Iron which has been touched 


with the Load. ſtone, that whenever 
The Sea com- that Iron is placed in Equilibrio, it in- 
ny” 3 ceſſantly turns one of i its Ends, and that 
FEI the ſame, towards the Pole. By this means, 


12 5 Traveller is informed of the Place where thoſe 


uides, then not vilible, remain, and his Way! is 


always direct and regular, notwithſtanding the 
accidental Diſorlere of the Atmoſphere. 


hy = rob The other Stars\ vary their Adpects; 


e . and, E. a Log — — 


> an 


5 to too many fatal Reyolutions, had ine 


zen made the Rule of Seed: time, and the 2 he 
of Lands, or to enn what Times were pro- 
an finds all neceſſary In- 

etions on theſe Accounts, hen he ſees the Sun 
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paſs under a Series of different Stars, and yearly 
make the ſame Way in an uniform Manner. Thus 
it is that he knows the Courſe of that moſt beautiful 
Star. He aſſigns a Name to every one of the 
Houſes by which it paſſes in its Way. He knows' 
the exact Duration of its Stay in each Houſe. 
He likewiſe is acquainted with the Abodes of 
the Moon and Planets, with the Lingits of their 
Ceurſes,, and with the whole Oeconomy of the 
Months and the Year. ' He repreſents them in a 
ſmall Compaſs with Machines, whoſe Revolutions 
are exact and regular. He from one End of the 
Heaven to the other obſerves ſeveral Points, Lines, 
Figures, and certain Marks that guide him in his 
Operations, and in the exact Diviſions he is obliged | 
to make of the Surface of the Land and Water. 
Thus is he acquainted with the whole Firmament; he 
delineates the Map of it, and very properly may be 


ſaid co make a Voyage thither. But all theſe Ob- 
jects which he ſo | uſefully there diſtinguiſhes, 
dwindle and diſappear at the Approach of the Sun. 


And if he diſtinctly determines which Stars are ſuc- 
_— eclipſed by its Rays, it is from the Know- 
e he has of their Remoteneſs, or Diſtance from 

ofe which Night diſcovers to him. It is then 
Ni t which; together with a new Scene, gives Man 
the ſuteſt 1 e, che 9 and e 
of Mankind. Feen 


Night is not enen to the Biightnefs of the 


Stars, It has other Fires that ſtill enlighten Dark 
neſs much better, and form therein Pictures of 


uite 2 few Character. The Moon, above all. 
ws out of Obſcurity the Objects chat are ee 


1 us, and colours them in ſuch a tnanner, as 


ably changes their whole Appeafance. The Moon 


25 ãtſelf is the maſt beautiful Obje& i in Nature: 


leaſes the Eyes by the Sofcheſz of its Splender, 
aud vires cho Scene in daily/ghanging-ies own 
Bis C G3 Figure. 
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Fi It every Day puts the Place of its Riſing 
den the Eaſt to the Meſt. Sometimes it 
puts on an aſh- coloured Garment, almoſt intirely 
bordered with a plain golden Rim. Sometimes 
it dreſſes in Purple, and comes above the Horizon 
with a Shape much larger than ordinary. It leſſens 
afterwards, and whitens as it aſcends. It becomes 
brighter ag more ſerviceable, as Day- light leaves 
us; and when it but partly ſhews itſelf, and 
When it appears at full, it every where conveys 
new Ornaments in Nature, by ſuddenly breaking 
out, and ſucceſſively. ſinking again among the 
Clouds; ſometimes, by caſting its Beams throu > 
a; Thicket of leafy Branches; ſometimes in | 
ing itſelf with a Bordure of many Colours it des 
from che Clouds, or in attracting the Eyes of all 
the World, when the Earth being placed between 
the Sun 2nd the Moon, caſts its Shadow upon the 
latter, and ſeems by degrees to 1 upon it, * 
totally to overſpread it ng; e : 
Sometimes the Planet Mercury. but oſteber | 
Venus, appear with regard to us, to diſcharge the 
Functions of che abſent Moon, ſo bright is their 
Splendor, either at the Beginning of Night, or at 
the Break of Day. All theſe Lights, as well that 
which rules the Night, as the others which attend 
K, are moſt delightfully multiplied by Reflexion 
in the 1 Chat of Fountains and Rivers. 
1 But if Night becomes fine and 
WE: delicious, it chiefly does ſo, when 
the ſultry Heats of ae e ren- 
der the Day troubleſome. It then makes Man 
reliſh all che Comforrs that can make him amends: 
— <p with long /Twilights, che Perſume 
Gardens and Meadows, and the gentle Cool- 
_ neſs. of the Air. It offends his Eyes, much leſs 
than it amuſes them, with a Thoufand little Fires 
15 r E 
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with Lightnings that lightly inflame. _ | 
the . Edges of the Clouds, or with — _ 4% 
the Beams of the Boreal-fire, where- 
with it very often graces. the Northern Part of the 
Hemiſphere; unleſs it makes them leap and flutter. 
from one End of the Horizon ta the other. 5 
Sometimes the Earth, like the Firmament, ſeems 
all ſtrewed with Stars. The Female Glow-worms, 
that kept under Ground during the Day, then 
come out to enjoy the Air, and then the Fields 
ſparkle with new Fires. They are deſtitute of 
Wings to help them to look out for Company s 
but they are more ſparkling than Diamonds, and 
their natural Brightneſs cauſes them to be ſeen in 
the Dark | by the Males, Who have received 
Wings to come to them, but have not, like them, 
the Prerogative of Beauty. t. 
Here, my dear Chevalier, methinks I hear you. 
murmur 3 very likely you reproach me with leay- 
ing the Heavens, again to crawl upon Earth, 
whither the Brightneſs of thoſe Inſects had recalled 
me: But we have actually done with, and ſhall 
no longer dwell upon them. Let us return to ur 
Celeſtial Fires, and eſpecially to the magnificent 
Light, whoſe Splendor is ſo much ſuperiour to that 
of others. The ſurpriſing Variety of the Aſpects 
of that Planet, while the others ſeem to be con- 


ſtantly the ſame, raiſes a Thouſand. Qpeſtions in 


the Spectator 's Mind, and gives Birth to many 
particular Reflexions. 5 


* The Chevalier Falliſsery, in his Work intituled, Saggi⸗ 
#Iftoria Naturgle, Vol. 2. Edit. fol. Pag. 419. recounts, That one 
of his Friends having in his d 1 Glow-worm without _ 
Wings, another that had Wings, but was-; not-relucent; came 
into his Hand to meet the firſt, which was the Female. There 
are ſeveral Sorts of Glow-worms, aud ſhining Beetles; eſpe- 
cially in Ameries, There is one that wears a Sort of -Lamerg 
upon his Head. r F TO I 4. 4 
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Very few Days ago, the Moon appeared 
under the Form of a Creſcent, a little be- 
fore the Dawn of Day. Now I ſee it under the 
ſame Form at the approach of Night, with this 
Difference only, that, in the Morning, its Extre- 
mities or Horns looked towards the Fe, whereas 
the Horns of yonder Half. moon are extended 
and point towards the Eaſt. Three Days now are 
paſſed ſince the Moon has not ſhewed itſelf, * either 
at the Approach of the Sun, or after its Setting: 
What then was become of it? Whither did it 
retire? What was it that ſcreen'd its Light from 
us? Had any one put out its Light? What Agent 
in Nature has the Charge of 're-kindling that 
Lamp, and of returning it to us in ſo regular a 
Manner? Why will this luminous Creſcent, in 
four or five Days time, ſo far widen as to ſhew us 
the quarter Part of a Sphere? How ſhall this Light, 
by its ſucceſſive Increaſe, in ſomething leſs than a 
Fortnight, . come to ſhew me a Circle of Light 
ſome what defective on the Left Side, and at length 
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à com 1 and * Disk or round Figure, per- 
| featly 1 uminous? When the Light begins to 1 — 


on the Body of the Moon, a0 gets up on the 
Meſtern Side; it gradually ſp reads towards the 
oppolite Side, and inſenſibly gains upon the whole 
Surface. Is it a Fire conſtantly increaſing ?. But 
why does that Light, immediately after che Full- 
moon, begin to leave that very Side on which it 
made its firſt Ap 0 It ſhrinks towards the 
Weſtern Edge of the Moon, and by-and-by will 
be no more than à narrow Rim. That Rim after- 
wards dwindles down to a ſmall Thread without 
Breadrh, and at laſt aal intirely. _ What can 
be the Cauſe of ſo inconſtant a Light? 
The Cauſe of ſo man i Phaſes excites my Curio: 
ſity; but 1 find ſo conſtant a ! therein, 
that I ſhould ſtill be much better pleaſed to know 
the Purpoſe of ſuch a Work, or the Uſcfulneſs of 
this Oeconomy. I chink I can gueſs at the Aim 
and Cauſe of it; nay, methinks I even perceive 
them both very diſtinctly, by making uſe of thoſe 
Phænomena, which are certain, in order afterwards 
to obtain the Knowledge of what Is not ſenſible 
to my Eyes 
In all the e Ecl ſes of the Sun, which 1 have had an 
Opportunity of ſeeing, Iremarked, that they alwa 
happen between the laſt Creſcent of one periodical, 
_ Courſe of the Moon, and the firſt Phaſis of the 
New,. that 1 is, between the Time when the Moon, 
1s neareſt to the Sun, 'and that when it begins, 
to go off from it, "All the Spectators whom 
the ſudden failing of the Light then drew to- 
gether in Platoons, ſaw in an uniform Manner, 
and ſhewed me either in ſtill Water, or through a 
darkened 'Glaſs, a round and perfectiy opaque 
Body, , which inſenſibly ſlid before the Disk of the 
Sun, and either partly, oralmoſt wholly, intercept- 
9 al the gh thereof. - This dark N h 
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26 DIALOG UE III 
no other than that of the Moon, which on the 


foregoing Days had been obſerved more and more 


to advance towards the Sun, and is found in one or 
two Days after to xecede from it. The Mon, 
after -having barred the Paſſage of that Portion of 
che ſolat Rays, which directly tended towards our 
Globe, appeared of the moſt horrid and the deepeſt _ 
Black; whereby I underſtand that it ſhines only 
as it is lighted. The Side which it turned towards 
us, being not able to receive any Light from the 
Sun, . had conſequently none to give us. The 
Moon therefore, is but a maſly opaque 'Globe, 
whoſe Brightneſs is only the Reſult of a borrowed 
Light; it beats back towards us, or reflects the 
Rays that fall on its Surface, and cannot. paſs 
through it. This firſt Truth once known, all the 


_ Feſt is unveiled, and by this Help'it becomes an 


A own Axis before the celeſtial 


eaſy Matter to ſee the Order of its Vicifſitudes, and 
At preſent. let us not conſider, 

The Motion 4. . che Earth, by turning on its 

= Bodies, 
ſhews them to us as though they were moving 
round us, or whether the Heaven really turning, 
carries them along with itſelf from Eaſt to Welt, 
Let us even ſuppoſe, that this daily Revolution of 
the Heavens is real, and for the preſent ſtick to 


what our Eyes ſeem to teſtify on that Head. The 
Moon, which makes a Part of the whole Maſs of 


the Heavens, and is thereto fixed, ſhall of courſe | 


be catried away from Eaſt to Weſt, We ſhall 


ſee it riſe, aſcend, go down, and at laſt retire into 
chat half of che Heaven Which the Horizon hides 
from us: But from the Manner in which it ap- 


Pfroaches to, and afterwards goes from the Sun, 


retiring always towards the Eaſt, we are convinced 
that it has a Motion peculiar to itſelf, whereby it 
advances tn a Way contrary to that of the a | 
$38 3 ; e 


While a Wn is TOO from Eaſt to Weſt with 
the Stream of the River, the Waterman, who is 
born away by the Ship, does nevertheleſs freel 
walk from the Prow to the Stern, and from W 
to Eaſt. A Fly placed on the Wheel that lifes” 
"Weight, is carried downwards from above by. the' 
Motion of the Wheel, but ſne can by ber own 
Motion gradually Ws ng emen way "Pp 
wards from below. © 

Every thing confirms us in the Notion; That 
the Moon has a peculiar Motion of its on, Where 
by it turns round the Earth from Weſt to Eaſt. 
Aſter it has been between us and the Sun, and 


| = then has retired from under that Star; it continues 


to" retire ſtill towards the Eaſt; and daily to 


change the Point of its riſing. In 4 Fortnight's 


time it will have reached the moſt Eaſtern Part of 
the Horizon, when the Sun ſhall be obſerved to ſet; 
it is chen in Oppoſition to that Star. In che Evening 
after the Sun 1s retired, it aſcends 'our Horizon, 
and ſets in the Morning very near the Time of Sun- 


riſing. If chen it procceds' in making the Cirtle' | 


it has begun round the Earth, half of Which is 
already finiſhed, it-ſhall viſibly 


ſeen later than when it was in Oppoſition ; aid it 


ſhall at laſt draw ſo near that Star, "that"irſhall 
not A el 29 little before N thee the 


Sun. j 
If the! 


u Vicifltudes' nal -pro- 


_ greſlive Heading; of the Moon, ate an i . 


evident Conſequen 


can fecive the immediate Light thereof on only 
one of ien Halves: * on the 


ann | Extremi· 


from its Point of 
Oppoſition to che Sun. By 1 and little it ſhall 
appear leſs remote from it, and” conſequently be : 


_ — = 
* 
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ce of its Motion, the Variety of 
its Phaſes is à no leſs "ſenſible Conſequence of the 

ſame, No one is ignorant, that'a Globe inlighten- 
eil by the Sun, or by any other luminous Body, 
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It. continues its Way directly through the Air, 


: without jnclining towards the oppoſite Half, which 
of neceſſity "mall th — 


the, Globe of dhe dl oon was in Conjunction, that 


main darkened. When then 


5 „ 
. 4 


* rl the Sun and us, it had its whole in- 


ned half towards the former, and the whole” 


darkened half towards us thus was it inviſible, 


though not annihilated ;; ſince no Object can be 


ri but by, the-Rays. of Light that are reflected 


reſtom. But if the Moon has retired from under 


te Sun, and i 18. withdrawn fifteen or twenty Degrees 
Eaſtwards, then it is no longer the whole darkgn- 
Half which is turned towards us: A f. 


ortion or Edge of the inlightened Half begins chen 


to look towards us. We therefore ſhall ſee e 


minous Edge on the right Side towards the Sun When 


but Juſt ſet, or even before it ſets, and the Extremi- 
es or Points, of chat Creſcent, ſhall be 10 the Left, 
or looking Eaſtward... : When..afterwards it is got 
] 2 the quarter Part of its Courſe round the Earth, 
3 radually. turns towards. us its jnlightened Part, 
é 3 ſhews us one Half of it. Now the inlightened 
Fart of the Moon is exactly one Half of — fame; 
* half of chat Half can then be no more than 
dne quarter, Parti of the whole. Globe; and; that. 
| Quarter i IS; e -we in reality ſce. As the 
oon . — from Y the Sun, and the Earth is nearly 


between Wedge „the Li 975 covers a greater 
art 


Space in that of the Moon which looks to- 
Wards us. When, at laſt, the Oppoſition ſhall 


e between the Sun and the Moon, tbe 


and the Half turned towards us ſhall, be 10 
n che inlightened one. Bur the very nent 
inlightened Half ſhall begin / to get . 


„Ar! 


ht Mall ſpread; from one Border to the 3 Ha f 


: * the N * t aide * 


| becothe ihtire, And our Globe ſhall be directly, or | 
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turns towards us ſhall not chen be exactly and in- 
tirely viſible: The Light ſhall gradually leave the 
Weltern Part, and in the ſame Proportion extend 
itſelf to the Half that looks from the Earth, and 
the Extremities of the luminous Half ſhall ſleceſ⸗ 
ſively' paſs over the Whole anterior Disk on che 
Left; till the Moon bei ain abbut to paſs be- 
tween the Sun and the „ſhews, at laſt, to 

her, no more than a ſmall Border of chat inlghe. 


ed Half that is turned from our Eyes; and che 


Sun appearing in this Circumſtance à lirtle on the 
Leſt-hand- part of the Moon, with regard ed the 
Spectator, the Creſcent or Border of Light muſt 


needs ſtretch a _ Horns on the Right,” oe: o- 


$ wards the Weſt. 


This Theory i is deals rden but mould i it ve. 


5 quire any new Proofs; they may be found in the 
Explication of the Particulars not yet etaminod. 

We have very often ſeen the Mobm in an Eclipſe, 
and cannot but have remarked,” that it never is to, 


but when tis in Oppoſition,” that is, at thie Full. 
This Phænomenon is a "neceſſary Conſequence of 


what we, have juſt obſerved, The Moon may be 
in a perfect Oppoſition; and this will happen, if che 
Centre of the: Moon, that of the Earth, and that 

of the Sun, are in, or nearly in the fame Eine. 


The Opacity of the Earth keeps the direct Rays | 
ching the Moon; ſhe then is in 


of Light from rea 
che Shadow, and totally eclipſed. But if the Cen- 
tre of the Earth be ſome Degrees diſtant from that 
Line which our Imagination may draw from the 
Sun to the Moon when in Oppoſition, the Hades 
of the Earth ſhall ſlant only over a Part f the 
luminous Half of the Moon, or _ wholly 
mis it. % of eee ee e Gen brd 
For a like Reaſon, we condeives! The 1 


7 4 Moon when in Coniugctions ; the the ape. of F 


_ bare ic Centre in, or very near 


G0 | a Line 
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3e DIALOGUE III. 
2 Line that paſſes through the Centre of the Earth 
on one Side, and through that of the Sun on the 
Light of the Sun, and either intirely eclipſes, or 
_ partly hides it fromthe Earth. But the Moon, 
though in Oppoſition, may be diſtant fromthe ſaid = 
Line one Half of its Diameter or more, and then 
the Interpoſition of the lunar Globe cauſes no ſort. 
of Alteration,” The very next Day ſhe: advances 
thirteen _— $-more towards the Eaft than the 
Sun, She! finiſhes her Revolution in twenty ſeven 
Days, but meets nat the Sun at the ſame Point 
where 2 leſt him aſter the foregoing Conjunction. 
As the Sun itſelf advances towards the Eaſt in the 
Space of one Year, as much as the Moon does in 
that oſ one Month, ſhe overtakes and comes under 
it again not till after nine and twenty Days; but 
in her perpetual Revolutions her Courſe is varied 
in ſuch a manner, that ſhe very r eee under 
the Sun without eclipſing it, and is frequently in 
Oppoſition with ĩt, without being darkened by the 
Interpoſition of the terreſtrial Globe. 
The! finn Tou, perhaps, will ask me, When 
Light of the is that faint Light which overſpreads 
wenne Badyof the whole Body of the Moon during 
the Mpon du the: firſt and laſt. Days of its having 
ring he Cele the Form of a Creſcent? This, as 
well as the Viciſſitudes, Phaſes, and 
Eelipſes, is no more than an Effect of the pecu- 
lat Motion of the Moon, and of its particular 
Situation at that Time. The Earth reflects the 
Light of che Sun upon the Moon, juſt as the Moon 
herſelf reflects it upon the Earth. When the Moon 


ij in Conjunction, the Earth is in Oppoſition with 


regard thereto: It then properly is Full- earth with 
tegard to the Moon, and the Beams which the 

Earth caſts on the Moon are ſuch, that the Moon 
may tranſmit it back to us by Reflexion. a 
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Conjunction, did not the Sun, which is then in her 
Neighbourhood, and which drowns the Light of 
the vety Stars, wholly abſorb that faint Light 
from the Earth reflected on the Globe of the Moon, 


This therefore cannot be ſeen, though there de 


no Interpoſition of any opaque Maſs between it 


and our Eyes. When the Moon in Conjunction 


hides a Part oſ the Sun from us, what remains un- 
covered, has yet a Brightneſs far ſuperiour: tothe 
dim Ligbt which the Full of che Eanh may then 
caſt on the Moon. When this cauſes a total 
Eclipſe. of the Sun, as it then robs great Part of 


the Bach of all manner of Light, it con 


ſhall, receive none therefrom; much leſs ſhall it 


ſiend back any to us. But when the Moon is a 
ittle withdrawn from the Sun, and yet the Earth 

ſtill almoſt in Oppoſition, the Light that paſſes 
from the inlightened Disk of the Earth to the ob- 


ſeure Surface of the Moon is there reflected, returns 


again ta us though much weakened, and ſhews us 
the whole Body of the Moon, which not only is 


bordered with a e Creſcent, but alſo covered 


in everꝝ other Part with a gentle Light, that 18 
guiſhes it from the Azure of the Heavens. 


FThbepeculiar Motion of the Moon from Weſt to. 
Eaſt, and the Variety of its Situations, are, as vo 
ſee, ſufficient to give us a very clear. Idea of the 


ordinary Phænomena. Now it would be delightful 
after that, to be able to ſoretell the Inſtant when 


Eclipſes would happen, and the Degtee of Obſcu- 
ration a to know the Difference of the Courſes: of 
the Moon from one Month to another, and the 
Rules of its Returns to the ſame Limits after a 


cderrtain Number of Deviations. But let us not con»: 
5 Fuſe the Order which we have 
ſelvesas and reſerving this Geometrical Theory 
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Courſe: and Phaſes of the Moon; it being a Mat- 
ter of far greater Concern to us, than the moſt 
learned and moſt exact Calculationss. 
II uſe my Reaſon ever ſo little, I find in the 
Courſe of the Moon a Series of Caution and Cares, 
which have no other Object but the Convenieney 
and Well - fare of Man. That Body, as maſſy and 
dark as it is, with regard to the Earth, has been 
placed in a Point, and an Orb ſo little diſtant from 
it, that it alone throws a greater Quantity of Light 
upon us, than all the Stars together, though theſe 
be as many Suns. Philoſophers do ſometimes 
pity the common People, that know neither the 
Greatneſs of the Stars, or the Smallneſs of the 
Moon. But ſuch Philoſophers as ſhall only con- 
ſider 7 the abſolute. Magnitude of thoſe: Bodies, | 
would really be leſs clear-ſighted/than the common 
People themſelves. For theſe perceive in the 
Moon, not indeed its real Bulk, the Knowledge 
whereof is of little Concern to us, but a Light far 
ſuperiour in Brightneſs to all the Stars; and from the 
Relations the Creator has put between that Planet 
and us, it is evident that he had chis good Effect in 
view. He has removed the Stars ſo very far from 
us, or keeps us ſo far from them, that the Night 
we ſtand in need of cannot be impaired by their 
Brightneſs ; and he has ſituated the Body of. the 
Moon ſo near us, that it becomes a magnificent 
Glaſs, which returns to us in the Night, à great 
Part of the Light of the Sun which we had loſt. 
*Tis true, the Motion of that Glaſs chus ſucceſsfully 
placed all round the Earth, has been marked out 
by Lines that heighten or dower in a ſeeming Irre- 
gularity: But theſe Wanderings and Deviations 
are limited, and by their Help the Moon is very 
ſeldom in an exact Oppoſition, or in an exact Con- 
junction, that is, very ſeldom deprived of allanan- 
ner of- Light by the Interpoſition of thoſe Planets : 
23 | 
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Whereis; had the Courſe of the Moon been more 
uniform, we muſt every Year have ad as many | 
Eclipſes of the Moon as Oppoſixions, that is, | 
twelve, and likewiſe: twelve Eclipſes of the Sun at < 
the Conjunctions. But there are F avours ſtill more 
ſtriking than theſe. 5 
If a Man bas a Mind to ſet out on Journey 5 
before Da light, or to prolong his Courſe till 
after Sun: ſet, the firſt Quarter offend 3 its A 
and ſerves him as a Guide immediately after < 
Sun is ' retired. © The laſt' Quarter likewiſe does 
for his ſake prevent by ſeveral Hours the Da 
of the Day. He may alſo defer his Journey to the 
time of the full Moon, which affords him Days, 
as it were, four and twenty Hours long, by light- 
ing him without Interruption. By this Help he 
can either avoid the burning Heats'of the Summer, 
or: at his Pleaſure ſecurely diſpatch ſuch Bufineſs as 
muſt not, for his Intereſt, be truſted to Day- light. 
But would not a Night always clear have ben 
more advantageous? God, indeed, makes almoſt 
every where ſeveral Uſefulneſſes agree together; 
and the Variety of his Favours adds a new Value 
to their Excellency. The Moon is not only de- 
ed to moderate the Melancholy oſ the Night, by a 
Light that lengthens out, or replaces that of the Sun. 
It is a true Satellite, fixed faſt-near Man's Falace, 
and charged with ſucoeſſively filling ſeveral Poſts,” 
and with giving him, in every one of theſe, ſome 
new Advice, or a new Signal. The Sun was a 
pointed to regulate the Order of rural Works 4 
the Revolution of a Year: But the Moon, by 
23 þ like Revolution l in wt oe 
ays, an regular] changing its Figure at the four 
Quarters of its 2 9 to rule civil 
Order, and the comm Affairs of Mankind. It 
offers. to all the Nations of the Earth a Watch- 
light, which takes every ſeven Days a. Form in- 
© You. _ - D =; 
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34 DIALOGUE" III. 
tirely new, and preſents them all with convenient Di- 
viſions, with Periods regular, ſhort: and fit to de- 
termine the Beginning and the End of minute peri- 
odical Affaits. Therefore the Hebrews, the Greeks, 
the Romans, and all the Antients in general, uſed 
to aſſemble at the time of the New Moon, to diſ- 
charge the Duties of Piety and Gratitude; what- 
ever might be of Concern to them during the new 
Month, was proclaimed to them on that Day. 
They met again at the Full Moon, and the 
two Quarters were a couple of other Terms very 
eaſy to be pointed out, Nay, even to this Day, 
tze Turks, the Arabian, the Moors, ſeveral Ameri- 
cant, and many other Nations, refer the whole 
Order and Oeconomy of their Calendar, to the 
Renewals and other Phaſes of the Moon. Our 
being leſs attentive to it than they, does not pre- 
vent its being ſtill as ſerviceable to us. The 
exact and convenient Calculations which many 
learned Aſtronomers furniſh us with, free us from 
all manner of Care and Inſpection that way: But 
their Calendars and Ephemerides that direct all our 
Affairs, are themſelves governed by Obſervations 


of the Courſe of the Moon. They are before- 


hand adapted, proportioned and reduced to the 
Advices, which this watchful Satellite will never fail 
to give us, till He, who for our ſake ordered it to 
_ Rand Centry, ſhall think fit to change its Functions 
wich the State of Man, in whoſe Service he had. 
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Faint Light begins dc whither oer Kort 
and 3 'A good wh e befc 
che Sun, that puſhes" the Ap us, is 
arrived at the Border of that Half of che Heaven 
which ſtands open before us. This Order gf 
Nature has ſomethin 'ſurprizing to us; fot we 
the Light ne other wiſe chan by the Rays that reach 
dur Eyes Now che Sun being ab yet in that Fart 
of the Heaven which is Hidden from us, and Be. 
hind the other Half of the Earth, Catinot, it ſeems; 
fend any of its Rays directiy to us. 'Doubtleſs; it 
ean make Teveral of them glance upon the Extrem | 
ties ef the Lands that terminate our Sigh 2 
theſe Rays proceed farther 55 tlie H 

in thoſe Spaces which they cee Ke wan mort 
with any 'maſly Boch We that of 

auf other Faber, ey 9 as in * 
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Glaſs, and a Part theſe Rays ſhall be ſent ba 
to us; but ni —_ a e or of a de 
reflecting them, they will 
515 all of them loft with „ er uy. | 
i Nature [T's particular 1855 deſigned to do us 
that Service? ir fo, ſure the Artifice and Mecha- 
nilſm of it will be the greater, becauſe it ſerves us 
without being perceived, and the Uſefulneſs of it 
be the more ook our 1 becauſe this 
Caution, n r our ſake alone, _ * 
OP OMe Here you may beenll, Sir, [fees 
poſh formerly have > penis of the At- 
7 3 ON, 1 that ns of rarefied 
ater, an gr ir, 
* 604 bal enveloped the . 2 — | 
1 . 00 ignoFang Aae 6 Schbmn bf Rir 
which keeps Mercury up to the Height 
| 8.5 bs, 5 "of 27 inches at che Foot of a Te 
Amor. Boreal. tain, rg it to lower till it is but 
Sec a. „ 2%, 24 and 23 Iüches, ur eren leſa, 
as we draw nearer the Top of that Mountain. Where- 
it appears, that the Preſſure, leſſens in propor- 
tion as. the, ſaid Column ſliprtens; and by jug 
"of the Relation that is berween 27 Inches | 
| 1 Juarters of a League, (bycwhich Quantity 
1 t gf the Atmoſphere is diminiſhed at the 
Top o ot higheſt Mountains) it has been found 
by che plsipeſt Calculations, that the Height-of 
| Be Armolghere may be adouranency League ig 
They confrofy 0 oweyer, after ſeveta 
menis, that this Body. may incompuray de bigher 
and more ae: + than hs commonly ſaid to be: 
and they haye beſides agg neſtianable Proofs, that it 
. aries according to t the ſeveralDegrees of Heat. Cold, 
Wind, Agication r Repoſe. that are felt. ſenſibly in 
: it. It $70 oe 8 of rarcfied Waters, 
of . g 
as, e ee, emgnts vie lg mixed 
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_ ofthis Nutrition of Animals and Plants, the N 
of Smells and Savours, and many other tags 
| Jeſs Importance. All theſe gif 
are toſſed about in the Atmoſphere, are now nolonge 
the” Subject ot our Speculations, The mechanical. 
Frame itſelf of the Air muſt be our Study, if 
we have à Mind to underſtand with any Gepe 
not only the Birth and Progreſs of Crepuſcules, 
hive Brook: the lofty Order of all Nature. 
The Atmoſphere is framed and diſpoſed over re 
Heads in we a. Manner, that notwichſtanding it 
extenſive Mats, it ſuffers us to ſee the Stars chat 
hide at an immenſe Diſtance from it; and in ſpite 
of its Tranſparency, bends and gathers: for us 


Infinite Multitude of Rays, of which me ſhould be 
deprived without it. 


and perpendicularly on the Atmoſphere, enters 
without any Obſtacle, and through it deſcends'e 
the Earth! 18 one and the ſame Line. But of all 


"Any Ray or Portion of Light, that falls dl 4 


Rays that fall upon it irh greater or leſs Obli- 
_ quity, ſome are admitted into, and ſome FR 


mbved. from it. When the Sun is as yet 


— Degrees diſtant from the Line whie! 
{ov izon deſcribes in the Heaven, then 3 f 


Rays offer themſelves fo obliquely to the Aiwo⸗ 


ſpheref that inſtead of entering it they flahit alſde 
and are loſt jn the immenſe Extent of the Heavens 3 

| ks that Piece of Slate or Tile which a Child imp) 
ſloping on a River, and which falling very oblique- 
y on che Sürfate of the'Warer, des but Im dr 
graze upon it, bounds and riſes again, and chen 
repeats the fame thing more faititly, yielding at the 
fame time both to che ablique Tmapreffion'or” Im- 


1 — ir has received; and is the . "that A 


it donn v ar‚ gg. 
9005 ; 


N cate et — * 

chat we formerly found the Origin of, 

xroal Courſe of Fountains, the 5 ; 
r 


rent Bogies, t 


3 n 
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Bu ren the Sun comes to the eighteenth = 
from the Limits of the Horizon, this is very near 
the fat where the Atmoſphere, begins to admit 

Rays daf ſtrike it; I fay, very near; (becauſe, 
that Point often varies.) The; Atmoſphere. riſes or 


$. according. as it is dilated; or depreſſed, . When "Rs | 


rarefied by. Hear, it is higher. Ihen the Sun, even 
before, it reaches the eighteenth, Degree from our 

lane, May meet it under that Degree of Ob- 

1 Aber tranſparent Bodies haye been appoint- 
mit the Light. On the contrary, when, 
Cold pe: depreſſed = Maſs thereof; az it is chen 
flatted and Lak the Sun, when at eighteen De- 
La. Diſtance fr rom our Horizon, is ſlill/below-the.' 
eeſlary Degree of Obliquity, and its Rays ſtill 
4 05 on RE Hrrnpſybere, berg of; being admit: 

0 erein. 94 | l 
Yu e we here examine into 150 Reaſon, 
yhy a Raꝝ is not N into a tranſparent Sur- 
face, mn it es an Angle of a certain Mea : 
re with br enough for us to ſee the 
Matter of Fact, together with. the Advantages: 
reſülting from that economy. On chis Particu- 
oe as. well as op any other, we may affirm, that, 
Nature has, not, by adjuſting ixſelf, added Beauty: . 
the Almighty? $..Work;;. but rather, that from 
Gary immediate Intention of procuring that Beauty, | 
Order, ſprung; with the whole Frame of Nature. 
When che Rays offer themſelves under the Des 
gree appointed, to enter the Atmoſphere, they. not 
1 are admitted, into it, but are alſo bent and 
refracted therein. In the firſt Place, they are bent 
and lower'd more than they would: have been in 
following the Direction in which they entered the 
Ws It is an. 8 hou: — that 

when a Ra r oblique iy s: from ane 

tranſparent 25 — Medium into a thicker, ag 


from che Air into Tho Wares, dow ox als 


1 f "as 


r 

— 

- * . 
0 + © p 
d *K 


LA 


bends and becomes ſomewhat more convergent, 
We ſhall examine the Rules of this Convergen 


in its proper Place 3' we, for the preſent, aim'only | 
at knowing the Uſe and Effects thereof, 


Al che oblique Ra 5 that paſs from the 8 
and "from che lighte 


our Heaven long before the Arrival of che Sun. 
But in order to tegulate the Oeco-—- 
nomy of che Crepuſcules, it is not 


*4 


| enough that the Acmoſphere bendsand ofthe 1 250 
drives towards us a vaſt Number of Rays, thae 
Would not have” reached thither, following che 
Courſe of their firſt Ditection: It muſt, W 3 
og 0 reflect the greater Part of theſe 6. . 


for, really; they are not all puſhed towards 
The m N are thoſe that go through, 
ſtrike N Bottom of the groſs Air which for 
rounds us, Si 

flected on all the Objects about us. This 
tion, Which by the Bendin or Refractibn 


255 cauſes the Dawn of Day, likewiſe oc 488 
its Continuation and A dere o Beauty, even when 
levation, and 

caſts On us all irs Hear.” ch. A Teceives | 


the Sin is in its Sreate 


theſe” Rays, beats then back on alf Sides; "they 


aſcend again into the Atmoſphere, which ors ines 5 
retufns us che moſt part of chem. Thus does it mages 


| them dopbiy uſeful: Thus" it maintains 


round us 
that Hear Which 1s the Soul of Nature, and that _ 


Splend T Which is the Beauty thereof,” 


It evidently increaſes the Heat, fihce © The; „ 


it gathers together a namberleſs Quan-. 


rity” of Rays, the” ater or Teffer” © m wo 
ben whereof is-the Meaſure” of Har and Cold: © | 
3 Thus 
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the fame oblique Line in its Way through! it, but | 


imo the thicker Part of tho 
tmoſphere, do not follow their firſt Direction, 

jut are bent therein; which 1 Drake them 
out of their firſt Direction. This begins to brighten * 


ener they are brought again, or 5 "ol 


F< M 7 * - 
2 E * F : 
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Thus the Atmoſphere becomes to Man a curious 
Oover, which, without making him ſenſible of any 
man va of Weight, preſerves. all round him that 
Vivifying Heat, ee apt to e were it not as 
CTY, A Atmolſphe d h fa 
| tmoſphere oes at the me 
N time cauſe — 8 maintain tound us, 
that brisk and univerſal Light which 
lays our 1 Habitation before our Eyes. and 
"which, though it be a neceſſary Conſequence of 
| the Itradiatiog of the Sun on the Atmoſphere, yet 
is the Work of the latter, rather than the Production 
of the Sun itſelf. You certainly will look on this 
as a Putadox. How! you will ſay: If it is pro- 
- perly the e that produces the Day, by 
collecting for us the ght which the Sun caſts 
- thereon 3 p_ us. for a EN ſuppoſe the Atmo- 
PPhere to be deſtroyed: In this Caſe we might ſee 
the San without having ** It then ſhall no 
/ . be the Father of 
I admit your Sage een Let 4 Atmoſphere f 
de no more, and the Earth lie naked under the | 


. / 3 8 


| "Firſt, The: riſiog — 18 "Ik has not 7 9 Ty 
70 | ceded by. any Crepuſcule : It ha not been uſhered 
in by the Aurora, chere being nothing to reflect 
towards us the leaſt of i its oblique Rays. "Thein- 

. tenſeſt Darkneſs, covers us to t he very Mament of 

its Rifiog. It ſuddenly. breaks, out from under the 
Horizon, {REA itſelf ſuch. as it ſhall' appear to- 

Wards the middle of its 5 and will not in the 

leaſt change its Appearance to the Inſtant of its 
ak which ſhall be equally tenebrous and obſcure, 
| = regafd to us, as the Middle of the darkeſt 
Night. The Sun, tis true, ſtrikes our Eycs with 

= lively Brightneſs; ; But under the Suppoſition of the 
Atmoſphere's being annihilated, it is like a cleat 

Fi N. e we. Ll * e the Nicht ware 
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EY . for we ſee, Sw Be Sun 118 the — — PLES 
round vs: But the Rays that fall gn futh, Lands as 
are alittle remote, are far ever loſt.in che valt 5 
panſe of the Hegyens, Theſe I. „are. not per · 
. 7 95 and the Night {till continues, and 
ing the Eire of this bright. and roar For 
inſtead of the 5 we Ting or Colour which ch 
| = the Day, and unveils Whale 4 by 
_ brightening the pc of the Heavens, and. 
ing all A we. dee nothing: by 
Deep. an Abyſs. of Darkneſs, wherein, 
the Sun meet with un that, r 00 
} few Tig true, ſhe . of the OWects, wh 


em to be, au 1 15 pew "A 


Wh 


» 


ow the | Acmolpher 
Which. y 8 0 r 


the Light. of the. 
dba of 7 — Stars, Be ban 90 55 1 
4 1 70 00 our. $3 7 


a 4 the ENG Bodies which york 1 
upon a pleaſing and Shag hn 1055 Wl 


on dime! N e mood —— Sr 


- with # the I.ofs of , ITE, 
* FN and ah 951 Ede | yt YOu 
frame a, uſt Notion of, It to vourſelf, o bu 
15 recall 25 4 prodigious | Quancity 0 wag Wa er 
''+ 18. raiſed on gk re oy'd-up. from e highe 
1 Fart of the Atmoſphere down £0.18, - * ere never 
d a,gfeater Quantity of it collected there. than in 
1 there "oy ag Clouc 


YT ST is 


* 5 
1 * 
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br any V. urs to be ſeen.” Thus, though theſe 
Wee apo her than the Region of he Chen ö 
8 ee your oon Reaſon points 60 : 
their Foes ri to you, und the Operations of Na- 
tore tonvince you of the ſame, in Concert wich the 
tot of rhe Hebrews, who had been informed 
of thar Divifion by the Author of Nature himſelf. 
It is atong theſe Gatherings of Light and ratefied 
Waters always ſuſpended over our Heads, that all 
the Rays of ht reflected _ — Surface of the 
Hg Neg 'The:Armoſ in fehds them 4 
to Us from alf Parts. wh vaſt Mas of rare 
Waters which ſurrognd'ys, being a finiple and” 
form "Body" In its whole” Extent, the to LO 
5 is Ades fimple, and conſtantly che me. 
We”! mall Alter vards lied, and if i its p proper 747 7 2 
char ile Rays of an kinds chat are fent Back by 
the Artiaſphere, form, che chice Colour by* their | 
Union. We mall ſee fikewiſe,” that the 9 


Spaces reaching from ds to the Stats, not refleRir, 

80 us any er of * Light, thuft needs appeat 

Backe es. It is the Concurrent of the 

White Phe which fort the blue Colour, . 

aro erefore the Change of that univerſal Blackneſs © 
0 


1 ings Wherewith God has favoured us, byTptead 
the Atmoſphere all round our Habiration, The 
bios Colour of theſe Waters varies only in this, * wee 
* 8925 aft $ OY or darker,” in proportion to the 
1055 Tight which the Sun caſts upon chem 
91 Sams toward or retiring from then. 
ob #!” Thoſe azure arched Skies which'we boh⸗ 


#9 Vnivetſa} Azure, is fill one of the greateſt 


bea Wich the Starry Heaven,” ſhall "they ve 


in more an a little Air and Water? kat 155 
i 19 fat” the” Heaven, ſhall a y be” 5.7 Cove N 
87 755 vey il round the Earth! 1% ſo, It 8 
che nottiibg elle; and Fhis*again is 4 ner Ma-. 

Wt "that" requires fomerhing wore” chan 4 bare Ad. 
miration. 


Of the Aaurenf M ag; || 
miration. It is the xompleteſt' Demonſtration of 
our being the Objects of the tendereſt Affection of 
the Cteatan. Tis true, a few: ſmall; Bubbles __ | 

Air and Water, art of  themſdlves-' Things | | 
inſigniſicant: But that Hand which had wich 1 
much Art and Cautionf placed them over our 1 
Heads, has done it merely that his Sun and: Stars | 
might not be rendered 1iſejeſs to us. He imbel- 
3 lies and. inriches whatever he .and 'theſe- 
Drops of Water and Air become in his Hands _ 
;nexhanftible Source of Bleſſings and Glory. He 
fetches out of them thoſe Twilights which ſo-uſe- 
lully prepare our Eyes fontha receiving af a ſtronger 
Light. He fetches out of them the Brigheneſs of 
the Aurora, from them. he draws the Splendor of a 
_ the: Day, ich the Sun of itſelf could nevrr pro 
cure us; He makes them contribute to the In- 
creaſe and Ereſer vation of the Heat Which nautiſſies 
all that breathes. Of chem he makes a bright Arch 
that inchants the Sighr of Man on all, Sies and 
becomes the Cieling aſ his Habitation. ems or | 
have made that Arch darker; or even black: But 
the Black is a ſad and diſmal Colour, that weuſd 
| have. throw whole Nature, perhaps, into the 
deepeſt Melancholy. The Red and White were aas 
little proper for it, ſince their exceſſive: Brightneſs | 
would have offended everyiEye. Ther Fellow ig 
reſerved: for the Aurora Beſides, 4 hole Arch of 
that Colout would not have been ſufficiently: di 5 
guiſhed from the Stars that were ta be ſeen througi 
it. The Green, as it is very ſympathetic and 
pleaſing to our Eyes, would: 4 have produ- 
= all the neceſſary Imbelliſhments : Buriic is with 
that lovely Colour that God has adorned our Abutde. 
It is the Carpet he has ſpread under aur Feet The 
— wy any — or Hardneſs in it, has — : 
itional Merit cutting! mT Po rv in 
1 e af, all 'the Stars, 3A * 21 A e * 


be 
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The Workmanſhip of that Arch is ſuch, char | 

chough->it\Jinmirs/ ovr'Sightby its Thickneſs, yet ie 
 b-reanſparenc'enou 2 gur Sight a8 

fur as che Stars Though 1 

it lem to make but — — with the Stars, that 

are) at an mconceivable Diſtance from it. It be- 

cotnes to us the Bond of the moſt disjoined Pieces. 

'F'rhen' fhall ask all fincerr Hearts, Why das God 

ſpread this Atmoſphere round us? A falſe Philo- 

ſopher will take it for the Sediment of ſome Vortex, 
and thine he has hit it very right: Piety, more 
penetrating, ſoes therein what ſtrikes the Eyts of 
all; 1 mean, an evident and palpable — Wo 
eftabliſh' Man in the Poſſeſſion. of Natute, and to 

Preſent him with an Oeconomy and a. owes het 

figned for: hien alone, * * — 

Gi Ait On | + 
cannot take op Ee from this Kc Pay A 
which affefts me 'lefs by its Magnificende; than by 
_ che Bleſſings it procures me, and by chat innume- 
table Series of Precautibns that have been taken 
ſor my ſake! But While L follow the Order of the 
Thoughts which the firſt Dawnings of the Day 
1 perceiye the Beginning of the Ru- 

Let ud not give ourſelves over to the Plea- 

1 — — examining this new Decoration, befqre we 
have taten — of vtho chief Beneſit "of the 
Twilight. The Deſign of this was, ho doubt, to 
proleng the Day; that Man might alſo prolong 
his Work _ ni — _ wu ve. 11 2086 
_ ta bring-Day-Ight upon him, his Eyes were 
| prepared for i it; nor the Dark, Ar gs ba was fore- 
warned bf it! gte N Ae! rn 

But the — from one Eod of this | 
Fear to the other, anch they are far greater towards 
. the Poles, than in the: torrid Zone. Is there then 
che ſame Artifice and Utility in the Variations of 


000 ebay 6— 


n as 


_ e eee eee 
5 aſcending reren their Horizon, 


down : inn the Neat, Deen me 


— jon are near. — 
Ppens, ir Nigbis, though very. Jopgs. are 
always accompanied WJ —— agd are in a 
annere The Gloom of the Night 
again brings with it a 4 rtable Coolneſs to the 
Igqchabitants of the torrid . "ny Whoſe Spirits the 
exceſſive Heat of the Day has intirely exhauſted. 


ITbe Remains of an almoſt continua Light are. 


extremely precious ng the Fraple acighbouring on 
the Poles, and free them Sig um 

. e il is. Blefng 
ta; the former, to have almoſt no Crepuſcule 
and it is no leſs 2greeable to the latter that they 
have an Aurora which is ſearce ever interrupted. 2 


As for us, v bo are placed nearly e diſtant 
from the Inhabitants of the torrid and thoſe 


the cold Zones, We, by Experience, bare deen 
ſhin proportion to che ſhorten» 


Crepuſcules as n 
ing of the Days, and increaſe nearly in proportion 
to their lengthening. At Wh Sight this Qecono» 


ny, 2 grievous to us, and one might be apt to 
. char as we can do.withour Lig Mer ell, 
= Nights are very ſhorts we on the gontraty 
d. be very, glad of a fine; Crepuſcule, When 
they. are very long But nothin g would: be worſe 
managed than the Goyerament of the 
were it abandoned to the Conduct and the Reaſon 
of Man: And nothing can be bettet 5 


a ved chan 

what God has. a even when it 1 2 
r znr NY 
l 


nee 


4 


4 Po a * 4 
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l ma. a. . A. oa. ot as rod as — 


the Oeconomy of the Crepuſcules, ol which ve 
might be ĩnelimed to complain. 


£» 25 ts'berome longer,” and the Darkneſs'c 
tet d has gathered in all his Harvefts. Then 


45 Ooh WW ]¾ -M 


—— no leſs than he that tills it, wants to 


— its”Reft.” Winter comes to refreſh them 
both, and to make them reebver, during the Time 
of Inaction; the Strength neceſſary, ere long, to 


degin Labour a-new. Night may lengthen without 


any dangerous Conſequence, when the Husband- 


man is unemployed,” as is Nature itſelf. What 
E Crepuſcules be good for, vine Man is at. 
a 
But Night will nn ber up 0 Veil; 
. and yield Man new Degrees of E ht, as "the : Necef: 
lity of working ſhall Porn the Neceſſit 
" Hghted.: Date: the Summer, Night, f5 The ſake 
Man's Works, continues to lengthen” out the 
Crepuſcule for his Uſe; even when it has begun to 
lengthen irſelf out by a ſenfible Diminution of the 
Days. When che great Heat ſhall ſollicit Man to 
cut down" the Graſs or the Corn it has brought to 
Perfect Maturity, Nigbr chen, Jeſt he ſhould be 


by the Heat of 4 burning Sun, invites 


him to put off a great Part of his Toll to the Time 
- when ſhe comes to ebol him. To gratify him, ſhe 
becomes an almoſt perpetual Aurora. In the Sum- 


mere ſeaſon, à faint Light; more or leſs conſiderable, 
 eonftantly” chers the Horizon towards the Even. 


ing between the Welt and the North, and between 
the North” and the Eaſt towards Morning. Man 
ſees diſtietiy what comes under his Sickle or Sithe, 
nanck the Mildneſs of the Air allows him to cut his 


__ Harve down without ſweating.” The Summer, Fi 


Which renders his Travels more eaſy and convenient 


— 


to bim, and Fadlitates che Fiſhing and Trade of 


the North, accommodates itſelf to all his Wants, 


at kindly lights all his-nofturnal „ | 


$ 
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the very time when the Reſt he takes during 72 
FFB ſarches. nec 


among aff f Methods ende May Follow i 10 f. ying A 

the OGeconomy of Crepuſcules, pray, which would 8 

you give the Preference to * I, for certain, blame 
none of them; but I may be allowed to try _ 


udgment. The Order of Ce ; 
fag opel or 


ſtudied afters che Method of the 
after that of the Ploughman, The former calcu- 


lates the Difference of the crepuſcular Light fram 
Day to Day, and his Work may be ſo exact as to 


rocure him general Applauſe. The Hu = 
x: not 0 keel but Apple, The de en 

at leiſure from his Work, he ſometimes reflects 

5 the Heat chat ripens his Harbeſt during 
"= and on that gentle Light whichi'comes 

aſſiſt him to cut ir down during the Night? He is 
concerned at ſeeing the Coolneſs concurring AE 
the Light to - forward © his | Labour, Le pers” . 
ceives God's Intention in this beautiful C 8 ; 
and renders him therefore both Thahks and Prai 
Both theſe argue and philoſophiſe after their o .- = 
Manner. But if the firſt has Jooked upon the At- _ 
moſphere, wherein the Crepuſcule is produced, only 
as a duſty Maſs of Matter, which Gravity has col- 
lected round the Planet; if he has neicher diſcern- 
ed or adored the Hand that rules and inſures Light 
to Man, by lodging him in the Conchelty of an 
Atmoſphere ;/ pray, which of our two Phils ſophers 
do you prefer? Which, do you think, argues beſt?! 
You, no doubt, have a Value for Calculations and 
Exactueſs; but I am ſure you will Heclare Ste" 
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"DIALOGUE * 


TEAVEN. and Eanh do both n 
Moment brings with it ſomething new. That 
Circle, which cleared up and whitened the Azure of 
the Firmament towards the Eaſt, now widens and 
riſes, upwards. The Objects which we had much 
ado. to perceive, begin now to be clearly diſtin- 
guiſned: It is Day- light in ſhort, and che Crepuſ- 


. Auro m. 


Poets, who know no better Method of - pleaſ- 
ing, than that of making lively Pictures of Things, 
have given us the pleaſanteſt Deſcriptions; of the 
Aurora: They make her the Daughter of the Air, 


and ſtyle her the Forerunnet of the Day. In chis 


Oality ſbe is charged wich the Cuſtody of the 


5 r of the Eaſt, and it is ſhe who, at. the ap- 


Time, comes to 2 them with her roſy 
ingers. She . ſends before ber the Zephyrs, to 


ſcatter, gloomy Vapours, and to purify the thickened 
Air. Where- ever ſhe appears, ſhe enlivens the Ver- 
8 . makes Flowers grow under her Steps, and 


a o dae. lies. Homer. or | 
* 
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. with the News of the coming Day, ſpreads Beauty 
and Joy all over the Univerſe. ” a aha 
T hee - poetical Fancies have ſomething in them 
very.” agreeable,.. but the fabulous Strokes. with 
which Truth is blended therein, are nothing but a 
Paint, that disfigyres it and impairs its Beauty. Let 
us then leave the Poetical, and conſider the Natu- 
ral Aurora, This, indeed, is ſo majeſtical and ſo 
bright, that it wants no borrowed Help, or Deco: 
rations, to be infinicely. pleaſing. . ey 
Aurora, with regard to us, is a Creation intirely 
new, and every whit as generouſly: gratuitous 4 
the firſt Creation was. It is wholly new, fince the 
Aurora makes Heaven and Earth rNe\out of that 
profound Darkneſs, which took from us the Sight 
and Uſe of them, as if they were no more, It 
may even be. ſaid,. without derogating from the 
exacteſt Truth, that the Birth of Light is finer and 
more magnificent at preſent, than it was at the firſt 
Moment of its Creation. There were then no 
Spectators, nor any Ohjects to be enlightened, The 
Earth, tis true, was already made: God had 
füormed the ſeveral Parts of Matter, he had with 
Oeconomy ſpread the various Strata or Lays, and 
prepared all the Organs thereof; But the Animals, 
the Plants, and all the Works wherewith it was to 
be covered and adorned,. were not as yet upon it. 
They appeared thereon but ſucceſſively, and within 
the Compaſs of ſeyeral Days, as God was pleaſed 
to regulate their Being, and aſſign them their reſpec- 
tive Places, The Waters of the Armoſphere had 
not yet beep raiſed on bigh, and thoſe of the Sea 
not yet collected and confined within the lower 
Places whetein they now ſojourn. Theſe Waters 
covered the Whole Earth: In ſhort, it was as yet 
without either Order or Beauty. But now, When 
the Dawning of the Day ſcatters the Darkneſs, it 
opeos to our Sight an Earth Erewed with Bleſſings, _. 
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and imbelliſhed for our Sakes, with the moſt coſtly 
Attire. It unveils every Thing to our Eyes: It 
ſhews us the Mountains, with the ſpacious Woods 
wherewith they are crowned : It offers to our View 
the leſſer Hills, with the Vines, that are like Ta- 
piſtry upon them; the Fields, with the Crops that 
cover them 3 the Meadows, with the Rivers that 
water them: It draws the Curtain from over whole 
Cities and Towns: It brings out of Darkneſs the 
Domes and Pyramids of Temples,” the magnificent 
Caſtles of the Great, and the Abodes of the Peo- 
ple diſperſed all over the Plain. | | 
All theſe Treaſures were loſt to us, ſo long as the 
Night made them of no Uſe. It ſeemed to rob us 
of them, or to annihilate them; and as we have 
no Title to the Day that reſtores them to us, the 
Return of the Aurora is of courſe a Favour, not 
only as new and as magnificent, but likewiſe as 
little deſerved, and as greatly bountiful,” as was the 
eee e 
Sod, tis true, creates no new Beings in the 
material World; and in that Senſe he is, indeed, 
entered into his Reſt. But as nothing began to 
exiſt but becauſe he was 5 it ſhould be; and 
as every Thing would ceaſe to be and to act, ſnould 
he ceaſe to will their Duration, Motion, and perio- 
dical Return; * he acts as much at every Inſtant 
for the Preſervation of the Univerſe, as he did at 
the firſt Moment of its Creation. He then began 
to will, that it ſhould, and he continues to wil! 
that it may ſubſiſt. Therefore each new Day is as 
frank, and as gratuitous a Gift from Him, as was 
the firſt of all Days. J, f ! 13 601 
But People will, perhaps, argue thus: Why 
have you here Recourſe to the Will of God, when 
your only Buſineſs is to follow the Order of Nature? 
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It is a wrong Way of Reaſoning, to look for In- 
tentions, and to ſuppoſe any particular Gifts in the 
Return of the Aurora. It is nothing more chan 
the Beginning of a new Revolutiof of our Vortex, 
and a mere and plain Conſequence of the Laws of 
Motion; it is, indeed, an immediate Effect of the 
Motion, or of the Revolution of the World: But 
there may be ſome Danger in the Manner in which 
Naturaliſts ſpeak of Motion to ſuch: as liſten to 
them. They give young Folks an Opportunity of 
miſtaking, and of making Motion or Nature an 
Idol, which they place in the Room of God, and 
to which they attribute every Thing, 4s to its 
 heceffary Cauſe. Whence it happens, that while 
they think themſelves to know Nature better than 
the reſt of Men, they really know neither God nor 
his Works, and become Idolaters inſtead of ſpeak- 
ing Senſe. And really, what are Motion and the 
Laws of Impulſe? Motiòn is evidently nothing bur 
the Body moved or diſplaced. '' The Strength of 
Motion, and the Duratio of Motion, are nothing 
but the conſtant Order and Oeconomy which Go 
has preſcribed to himſelf, and according to Which; 
he regularly continues to preſerve and diſpoſe of . 
every Thing. The Laws of the claſhing of Bodies 
one with another, or thoſe of Percuſſſon, are the 
ſame with the Decrees by which God has regulated 
theſe Claſhings. The Velocities'bf Tranſportation - 
are nothing but the Executiofl of his Soveteign - 
Order: In ſhort, the moving Force, the Nature of 
which Philoſophers are fo much at a Loſs how td 
determine, is in reality nothing but the Action 
itſelf of God, differently applied or diſtributect 
with Oeconomy and Deſign, A Body moved _ 
continues its Motion in a ſtrait Line, tilt it meets 
ariothet Body: Not that, after having traverſed he 
Space of one Foot, it * acquired any real Fores 


to go through a Second; but becauſe that Con- 
tinuity of Tranſportation, and the Alterations that 


happen in the Claſhing or Percuſſion, are Conſe- 
quenees of the Scheme whereby Nature is ruled; 


and this Order ſubſiſts, becauſe God is faithful in 
the Execution of his Plan. But as he follows it 
with an intire Liberty, there is no manner of 


Neceſſity, that Night ſhould be ſucceeded by the 
Aurora, or this be ſucceeded by the Sun, whoſe 
Arrival it foretells. I ſhould. then argue with as 


much Stupidity as Ingratitude, ſhould I go no. 
further than obſerving in the Aurora, the four and 
twentieth Part of a daily Revolution, inſtead of 


adoring in it, that free, efficacious, and perſevering 


racious Will, that frees us again from Nought and 
8 in reviving the Light for our ſake, and 


which, with the Day, renews the Service of all 

Creatures, for us. r 
To this. Favour of the renewing of the World, 

the Aurora adds another not far inferior. It makes 


Man himſelf revive, in raiſing him from Sleep, 


which, to him, is a ſort of Death. The Mornin 

reſtores him to the Uſe of his Underſtanding, his 
Arms, Talents, whereof Sleep had intirely rob- 
bed him. It warns him of the Time when he 
is to return to his Work. This Office would not 
make Aurora agreeable, were Working a mere 
Trouble: But as it is the neceſſary Exerciſe of 
Virtue, it is:likewiſe the Source of true Happineſs. 


The Aurora comes on, without any Variation, or 


ving any Quarter, to declare che Hour of Labour. 
lays Man under Conſtraint for his own Service: 
already taken the Care to make all his Servants get 
vp. Te whoſe Charge it is to wake the reſt, has 
faithfully told them before - hand, their Maſter was 
ready to ſet out and leſt Man ſhould find them 
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aſleep at the Hour of his waking, the Cock has 
* ſeveral times repeated his Summons; all in ſhort. 
moves according to Order. The reſt of the Birds 
are in the Fields before Man. They fill the Air 
wich a thouſand and a thouſand pleaſing Notes that 
reach his Ears, and gently finiſn his waking. - The 
Beaſts of Burden and Cattle wait only for his Orders, 
and make themſelves ready to move on the firſt 
Signal. Man at laſt leaves his Bed and Houſe, 
and all attend him. From all the Villages within 
my Sight, I ſee Husbandmen followed by their 
Horſes; Travellers on F oot, in Coaches, or on 
Horſe-back 3 Shepherds at the head of their 
Flocks, and Workmen loaded with their Tools. 
The Roads, Bridges, Ports, Markets, and all 
publick Places, begin to ſwarm with People: Whole 
— th is in Action. The Aurora has denounced 
the Hour of working: It is ſhe uy TE: this 
- univerſal Motion. 
But when I ſee Man ſer out the ha 


pf 


| Work, wich all the Animals that ſerve wild =o 
Him, 1 am amazed to ſee ſome that 
chuſe that very Moment to retite to their N 
and which go to Reſt, or hide themſelves, inſtead 
= emjoying the Charms of broad Day-light. I 
don't mean thoſe melancholy Birds who are ſcared 


1 


by the Light; but I mean a great Number of Ani- 
mals which are no Enemies thereto. : If I take my 
Eyes from the Plains, to obſerve what, paſſes at the 
Entrance of the Woods, I ſee here Rabbits reti- 
ring; then Wolves or Foxes; in andther Place 
Harts and Hinds, followed by their Fawns; in 
forme other Place wild Boars, attended by a Herd ; 
of their  Youh 3 a, Deer or a Roe- | 
Buck; ſometimes other Animals, that are either | | 
cruel or capricious, but all of them wild and un- = 
0 3 What can thus force chem to retire? Is | 
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it the Light? No, ſure: That pleaſes them ſuffi - 
Cicntly: They enjoy it as long as they can: They 
haſten not to be deprived of it. It is evident from 
their ſlow and often interrupted March, that they 
te- enter Darkneſs: much againſt their Inclination. 
What then can thus drive them from the Plain, 
where they all find their Subſiſtance? Is it the Sight 
of Men? But theſe are very remote, and -thoſe 
who ſhew- themſelves are without Arms, or any 
gther Caution or Defence. One ſings in getting 
ready his Plough: The other tries his Pipe, lying 
on the Graſs by his Dog, whom perhaps he has 
tied up: The Traveller purſues his Journey with 
the utmoſt Indifference: There is no manner of ill 
Deſign, nor any Declaration of War: Neverthe- 
leſs, all theſe Animals get into the Woods, as well 
in thoſe Countries where there are no Hunters, as in 
thoſe in which they are moſt formidable and trou: 
bleſome to them. Therefore, it is not Terror 
.which calls them together into the Woods. Were 
they frigbtened, they would run precipitately; 
Their Retreat would be a real Flight. How can 
Man not perceive, in this Diſpenſation, the Work 
of that Providence which ſubmits every thing to 
him? She has treated him as the abſolute Maſter 
and Proprietor of the Place he inhabits, When he 
is pleaſed to go out to viſit his Dominions, the 
wild Beaſts that are to ſerve him, without ſhewing 
themſelves, or being any way titoubleſome or ex- 
penſive to him, leave him the Place free; and 
gh it be more eaſy for them to find their Food 
in the Plain by Day, than during the Night; the 
Aurora, by introducing Man there, warns all wild 
Beaſts not to appear. They know the Hour and 
Signal. and reſpectfully get out of the way. An 
irxeſiſtible and powerful Hang, in ſpite of them, 
ee e e ee 
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Earth ſees now nothing that can any way intetrupt 
his Work, or reſtrain his Liberty. 1 


The domeſtick Animals, and all thoſe that live 


by him, behave with 'reciprocal Diſcretion. with 
regard to the wild. They never go, without 
Commands, to annoy them in their Solitude: They 
even keep from them with a kind of Prudence, 
and are ſenſible of the Danger of approaching them 
too near. They all know their Bounds, and keep 
within the Limits of their appointed reſpective 
Diſtricts. From this noble Oeconomy, in which 
Man has not the leaſt Hand, reſult a thouſand and 
a thouſand Advantages concerning us alone. 

As the Aurora riſes, we receive ſe- A”; 
veral other Favours of a quite diffe- Th*Windand 


rent Kind; {The Sun had, during the se, 


-whole- foregoing Day, raiſed from the Ges - 


Surface of the Plains and Waters, a vaſt Quantity 
of Bubbles of rarefied Water and Air, and drawn 
them very far from the Earth. Thoſe that were 
laſt raiſed, had immediately fallen again at the 
going down of the Sun, and the withdrawing of its 
Heat. They had gathered again in their falling, 
and formed the firſt Coolneſs of the Night, which 


is called Dew. But all che other Bubbles, which in 


the long · continued Day had got through the groſſer 


Air, and placed themſelves in Equilibrio with the 
Upper: parts of it, in the ſuperiour Regions, had 
remained ſuſpended therein during 
Night. At the Approach of the Sun, the firſt 
Eforts of its Heat beginning to affect the Air 
grown cool and condenſed, neceſſarily dilate it. 
One Quantity of Air dilated by the Heat, puſhes 
another, which is reſiſted by a third. This Emo- 
tion of the Air becomes 2 Wind, ſometimes gentle, 


ſometimes cool, and as piercing as the North-eaſt 
Wind. The 2 is more or {cſs agitated 


the Calm of the 


by 
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by it. The rarefied Water is tofled by theſe Shocks 
that make it condenſe or gather again. Such is 
the Zephyr which the Aurora employs to carry be- 
fore her the Dew, which becomes the moſt deli- 


"cate Nouriſnment of Plants. The Earth drinks it 


in: The Leaves of Trees, like ſa many open Hands, 
bo, in order to receive it, and the Flowers open 
on all Sides to partake of that Treaſure. The 
roming of the Aurora, is to theſe Productions a 
moſt precious Moment, which, by inſinuating ſo 
light and fo fine a) Diſtillation into their . Pores, 
conveys therein at the ſame Time, a thouſand and 
a thouſand Particles of Oil, Salt and Air, which 
the Action of the Sun ſhall: afterwards diſtribute 
through the whole Body of the Plant. 
But ler us not be ſo intirely taken up with the 
Good. and Favours done to us, as to forget to be- 
ſtow a Part of our Attention on the Delight that 
heightens them. I ſee the whole Circle of the 
Horizon gradually inflamed with the brighteſt Red. 
The Clouds every where contract various and livelß 
Colours. The Edges of the thickeſt amongſt them 
become Fringes brighter than Silver: The thin 
Vapours that croſs the Eaſt, there become like 
Sold. The Green: of the Plants, attenuated by 
the Drops of Dew which cover them, give them 
the Sweetneſs, and all the Luſtre of Pearls, But 
though Nature be extremely beautiſul at tnat Mo- 
ment; yet are ve ſtill more attentive. on what it 
makes us expect, than affected by what it lays 
before our Eyes. The perpetual Increaſe of the 
Aurora, makes us ſenſible, that it forebodes ſome- 
thing ſtill more perfect. It is a gentle Medium, 
wich, by gradually gathering Strength, facilitates 
the Paſſage from Darkneſs to broad Day - light. 


Fach Moment adds ſomething to the 


We go from Light to Light. We l 
the Fullneſs of it. What of it is 


tha preſent, yields no more chan 2 Fotgtale, and 


makes us long for what is the Source and Spring 


thereof. The Hour is determined, hem it Mall 
appear in all its Glory. 
near at Hand, but till 
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TATURE, at laſt, Peek os with its moſt 
N glorious Object: The Sun riſes. One ſingle 
Ray eſcaped from behind the Top of the Moun- 
tains, which before intercepted the Sight of it from 
us, firſt darts from one End of the Horizon to the 
other. New Tracts of Light follow, and give new 
Strength to. the firſt, The Disk of the Sun diſen- 
gages itſelf by degrees: It now is ſeen intirely, and 
aſcends the Heavens with a majeſtick State, blen 
attracts and fixes all Eyes upon it. 
Is U A few Moments before I fetived 
ay- zn innumerable Multitude of Flam- | 
| beaux on every Side: But the Light they all to- 
Seher yielded me, did not render * Earth viſible 
to my Eyes. They were indeed of ſome Uſe, 


ro make me diſtinguiſh what was round me, at v 
mall 


— 
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ſmall Diſtances : But even among all theſe Fires I 
remained ſtill in the Dark. Now in the whole Im- 
menſity of the Heavens a ſingle Flambeau ſtrikes 
my Eyes, and it not only makes me amends for 
the Loſs of the other Lights, drouning them all 
by the Superiority of its on, but even overſpreads 
yung with ſuch a Splendor and Glory, as changes 
whole Face thereof. 

What then can be that Globe, yaw ns alows cn 
a general Renewal at the very Inſtant of its Ap- 
pearance? In vain do I caſt my Eyes, and fix my 
Attention upon it; I can by no means bear ita 
Aſpect, and its inmoſt Nature eſcapes all my Re- 
ſearches. Is it a Globe wholly — of Fire? 
What are the Fire and Light — it caſts from all 
Parts ? Are the Light and the Fire but one and the 
ſame material Being? Or are they two diſtinct 
Things which go together, and one whereof. con- 
tinually puſhes: forward the other? How can that 
Globe operate ſo powerfully, and at ſo vaſt Di- 
ſtances? How comes it, during the ſix thouſand 
ſuceeſſive Years it has lighted and heated Nature, 
not to have loſt the greateſt Part of its Subſtance, 
by the conſtant Effluvia of it emitted therefrom 7 
Has it then a Reſervoir: that repairs all its Loſſes? 
Is there a perpetual Circulation of Fire and Light, 
that inceſſantly. replaces. in the Sun, what is unin- 
terrup̃tedly emitted therefrom? Or is the Action of 
the Sun no more than à powerful Preſſure of its 
Fires on the Body of the Light, ſo that that Star 
-communicates. its Action to us, without undergo- 
ing the leaſt. Diminutioen or Lok? We ſhall; Per- 
haps hereaſter, explore che moſt plauſible Anſwers: 
chat can be made to theſe ſublime Qyeries,” Let us 
for the preſent; conſine ourſelves within what is 
paſſed all Diſpute, and inform ourſelves of hat 
* We upon with Certainty, on che Bar 
| | nce 
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Diftance and Operations of that Globe. God at 
preſent, hides from us nothing but what is uſeleſs 
be dangerous; and it would be acting contrary to 
dur Torr. (to hich God has proportioned the 
Knowledge he gives us of his Works) ſhould. we 
reject: the 9 he reveals to us. 

Geometricians have a Way: Ps: 

— . plain and ſure to meaſure inacceſſib 
Bodies. When they know the Mea- 
ſure of one Side and two Angles of a Triangle, 
they quickly determine the Quantity of ehe third 
Angle, and the Length of the two other Sides. 

Or, when two Sides and one Angle are known, th 1 

immediately find out che other two Angles, and th 
unknown Side. By this Sk ill, about Shich I'ſhall 
in another Place have an Opportunity of entertain- 
ing you, it is, that they daily inform us, what 


N the exact Height of a Tower or Hill can be, without 


aſcending” it; what the Depth of a Well, without 
going domn to the Bottom of it; and the Breadth 
of a River, without coming near the other Shore. 
In ke manner Aſtronomers know how to deſoribe 
4 Triangle, of which they know one Side exactly, 
which repreſents rhe Semi-diameter of the Earth. 
They befides, know the exact Meaſure of che two 
Angles formed upon that Side, by two Lines that 
meet together in the Centre of the Sun. Thus 
they kno the exact Meaſure of the two Sides that 
 *epreſent the Diſtance of the Earth from the Sun. 
By theſe, or ſome other no leſs certain Opera- 
Ttions, being Matters of Fact on which you may 
ſurely 8 they Ja e of and determine the 

*Magnitude'of Stars. is true, the Obſervations 

of the Moderhs have greatly ſwelled the Calcu- 

Alations of thoſe that were before them. Which is 
2 Proof, not that this Science is frivolous, but that 


the Inſtruments e ade" e of every Day, 
© +» acquire 
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as anew. Degree 'of Perfection. A 
as a ſingle Minute, or even a Part of it added or 
retrenched, immediately makes a Difference of 
ſeveral Hundreds of Thouſands, or even Myllions 
of Leagues; let us here ſtick to the groſſeſt Cab 
culations, and to Sums that may have no other 
Fault but their being inferiour to the Reality of 
Things. Thus we ſhall run no ether Risk, but 
that of ſetting on the Works of God a Price i in- 
feriour to their true Value, and avoid the Danger 
of admiring therein, a Beauty that ſnhould not be 
in them, or ſome Marvel, the Exiſtence whereof 
might be doubtful. 
There is no 8 now-a-daya,: but 12 
by evident Proofs, and by the plaineſt Calculation, 


that the Sun is almoſt a million of Times bigger 


than the Earth. Let us here be contented with 
aſſerting, That che Maſs of the Sun is a hundred 
thouſand Times bigger than that of our Sphere. 
Beſides which, there is no Aſtronomer that does 

not judge the Sun to be diſtant from us, above 
five thouſand Times the Breadth or Diameter of 
the Earth. And as that Diameter * is above three 
thouſand, of our common Leagues long, taking 
only two thouſand Fathom for each League, if 
we multiply 3000 by. 3000, we are ſure that the 
Sun is above fifteen millions of Leagues diſtant 
from the Earth. We ſhould be 8 at the 
0 of what the moſt learned and mo exact 


* The Diameter of the Rath 6 Leagues long 
the Half Diameter being, according to the Calculations of 
Gentlemen of the Academy of Sciences, 1432 Leagues, of 2282 
Fathom each League, which makes a edu of 6565643 
Fathom: That is, at leaſt one million and. à balf of Fathoms 
more than in the Calculation we have choſen to go by for the 
Conveniency of the Reader; which Calculation is * 5 more cer- 
n 8220 on 9 wy K N r 1 
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Aſtronomers, in theit Workings, add to theſe Mea- 
ſures. Meſſ. Caſini and "Newton judge the Di- 
ſtance of the Earth from the Sun to be ten thou- 
fand Diameters of the Earth, which makes thirty, 
or even thirty-three millions of Leagues. If I con- 
fine myſelf to the Half of the Product of their 
| Calculations, notwithſtanding © the Exactneſs and 
Regularity which no body will refuſe to aſcribe to 
theſe great Men; of courſe I ſhall not be ſuſpected 
of any Intention here to augment the Marvellous. - 
To be made the more ſenſible, what a prodigious 
Space that Half ſtill is, imagine to yourſelf a Horſe, 
or, if you pleaſe, a Cannon- ball, that ſtart from the 
Earth in order to get to the Sun, and continue their 
Way with a ſteady Pace without any Faintnefs of 
Interruption. Let us ſuppoſe the Horſe to make 
his Journey of 25 Leagues a Day; and the Ball to 
go * W of an hundred F OW every 
Second. multiplying 25 ues by 365 Days, 
the Horſe would . 91 ine oat in a Ter. 
After having travelled at this rate for 1550 Years, 
he would yet have made no more than 14143750 * 
Leagues.” The Ball that goes through a Space of 
one hundred Fathom in a Second, would make 60 
times as much in one Minute, that is, 180 Leagues 
every Hour. This would make 4320 Leagues a 
Day, and 1576800 Leagues a Year, Thus the 


Years running, yet would have gone through but 
14191200 Leagues. If nine Years are nor ſuffi- 
cient to the Cannon- all: If fifteen Ages and more, 
are not enough to the Horſe to arrive at the Sun, 
according to our Calculation, which falls ſo very 
ſhore, nay, which is not even half of what is de- 
monſtrably known, and Matter of Fact; at what 
Period of Time would they arrive, were they to 
complete the juſt Meaſure which eſcapes our n : 
EE Pe a 


Ball, after having continued its Motion for nine 


„ ee 3 


and which may conſiderably be lengthened for one 
ſingle Third or Fourth of a Minute, which neither 
our mag or any of our laſtruments are able to 
take in 109034 en bas 
This Diſtance Be ſurprizes.-us, us, is however 
very inconſiderable, in N of that we 
afterwards: ſhall find between the Earth and the 
Planet Saturn; between the Moon and the fed 
Stars; between one Star and another. 
But that he who diſpenſes Exiſtence The | Adm 
at his Will, and is abſolute Maſter of e that 
Matter, ſhould multiply, extend, in- "= 
large it, and put a ſort of Immenſity to his Works, 
is not properly what ſurprizes me; or at leaſt my 
Amazement hereon is chiefly founded on my on 
extreme Lirtleneſs. But what aſtoniſhes and affects 
me with much greater Reaſon, is to ſee, that not- 
withſtanding my extreme Petiteſſe, a Hand no leſs 
beneficial than maſterly, has vouchſafed to regulate 
that Diſtance by the Advantages I was deſigned to 
receive therefrom z and has placed the Sun, with 
regard to the Earth whereon I was lodged; at fach 
a Diſtance, that it might be near enough to warm 
me, and ſufficiently diſtant from it not to raiſe 4 
Conflagration thereon. 
The fiery Rays that proceed Suk a Globe of 
Fire, a hundred thouſand, | nay, a million times 
bigger than the Earth, muſt needs have an uncon- 
ceivable Activity and Force, ſo long as they remain 
cloſe to-one another, and oy as it were, in Concert. 
They afterwards mult nece be divergent, that 
is, more and more diſtant — each other, as they 
advance from their common Centre towards the 
vaſt Circumference which is inlightened by the Sun; 
and their Force diminiſhes in proportion to their 
Diſtance at the Extremities thereof. This Diver- 
gency * Rays of Light may ung,, 
Tel 
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vhich are very cloſe at the Nave whenee they ſpring 


end, they become more diſtant, as the Circle of the 
J%%CCCCCJ0V000 (((( 
Our Earth, had it been placed in a Point in 

which theſe: Rays would have been ſtill too nume- - 
rous, and too near each other, could never have 

born their burning Heat. Had it been placed far - 
ther off towards the Extremities of the ſolar World, 
it would have received therefrom but a faint dim 
Light, inſufficient for its uſual Productions. It 
ſtands in that very Place, where it is ſecured from 

all thoſe Inconveniencies which it had to fear, and 
within the Reach of all the Advantages ànd Bleſ- 
 fings it could deſire. 5 tel | 
In vain one would pretend not to admire this 
fine Order, and look upon the exact Situation of 
the Earth, as a neceſſary Effect of Gravity, and of 
the mutual Attraction of Bodies. Thoſe who talk 
of Attraction and Gravitation, may poſſibly under- 
ſtand themſelves: But did the Gravity, which if 
you will, regulated the Place of the Earth, form 
ikewiſe the Atmoſphere which ſurrounds it? You 
already know the Artifice, Mechaniſm and Struc-' 
ture thereof: Another Obſervation will finiſh your 
Conviction, whether it is the Fall of a wandering 
Duſt attracted or preſſed, that has formed the 
Earth in the Place it actually fills, and thrown a 
tranſparent Atmoſphere between her and the Sun; 
or a ſpecial and perfectly free Will, that has for the 
Good of Man regulated the Structure of the Earth, 
its Diſtance from the Sun, and the Correſpandence = 
of our Atmoſphere with that Stau. 
Imagine with yourſelf the Earth to be expoſed to 
the Rays of the Sun, as a Ball to the Light of a 
Flambeau. There can be but one Half thereof in- 
351295 | lightened, 


* 


ceiyed from the Emblem of the Spokes of a Wheel, 
whereas towards the Fellows or Jaunts, where theß 
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| bghtened. Let us call the uppermoſt Point of the Fo 


3 i 
— 
* 


"i 
Ball Paris, or P; and the undermoſt New Zea 
land, or NA; becauſe that Southern Land is noßꝝ 4 
very remote from the Point of our/Antipedes,. Ibe 
two. lateral Points, which are at equal Diſtances  - _ 
from the foregoing, we ſhall name them Faſt and 
Weſt; the one on the Left marked E, the other 
on the Right marked #7; and the Line that joins 
them, or that ineompaſſes the Globe at an even 
Diſtance from P and MZ, let it be. called the 
Horizon. Being, as I am now, at the Point P. —_ 
which is the Centre of my Horizon; if the Su = 
was over my Head, the half of the Earth which is 1 
would inlighten; would exactly be that which is termi- 
nated. by the Line of my Horizon; and the infe- | 
riour Hemiſphere would remain totally dafkened , | 
| Now that the Sun is riſing, it is at the Point BY | 


ir * Ne 


and remote from P by a whole Quartet of a Globe: 
The Half it lights, being the Width of two Qua- 
drants, exactiy terminates at P on the one Hand; | 
and at NM Z, which is near our Antipades, on the 5 | 
other. Being at P, I then am en the Border of = 
that Half which the Sun inlighrens. Its immediate 
Light ends and dies at my Feet, and at that Mo- 
ment I can reach no further. The Sun would 
otherwiſe, light more than otie Half of the Globe; 
The Border of the inlightened Half forms 2 Line 
that divides my Horizon into; t Parts; that on 9 
the Left towards E, is wholly: inlightened ; the 2 
other on the Right towards V, muſt neceſſarily be 4 
totally dark; ſo that at that Maewent my Abode 
ſhould be partly "black, partly white, As che Sun 
| ſhall aſcend, the Line which feparates Night from 
ay, ſhall ineline farther towards the Right #7 


* 


and there ſucceſſively ſnew me new Objects. But 
when the Sun ſhall have got over the. Point, .at 
which it gives me Mich day, the more is ſhall de- 
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Jing to the Night #, the more the Half it lights 


Mill be engaged under the lower Hemiſphere to- 


ward N'Z, and the left Side of my Horizon ſhall 
foon be covered by a horrid Darkneſs, that ſhall; tilt 
Sun- ſet, increaſe ſo as to take from me the Sight of 
one whole Half of the Horizon. But at the very 
Moment of its getting under the Horizon, all the 
Light I enjoy'd from the Point P, or from m 
Feet to V,, ſhall on a ſudden be taken from m. 
Hince it can no longer reach to me. This muſt be 
a neceſſary Conſequence of the immediate Irradia- 
tion of the Sun on the Earth. Why then does it 
not happen ſo? If I freely enjoy the whole Com- 
paſs of my Horizon, not only when the Sun has 


once glanced upon the Borders of it, but even a 


great while before it arrives thereat, and a lon 


time after it has withdrawn from it; if the lea 


LE 


Portion I can have of its Light, is eaſily diſtri- 
buted through my whole Habitation; to what am I 
indebted for ſuch a Favour? 'Is it'to the Sun ? No: 
This can never inlighten more than what it ſees, 
and there is no one Inſtant at which it can ſee more 
than one Half of the Globe. Is it to the Nature of 
Light itſelf? Not at all: Its Tmpulfion- is direct, 
and can light nothipg in thoſe Meanders into which 
it penetrates not directly. The Atmoſphere which 
is placed between the Sun and the Earth, does 
alone produce this noble Work. It no ſooner can 
bend the leaſt Portion of the Rays of the Sun on 
one Horizon, but it overſpreads that Horizon with 


it. When the Sun itſelf arrives at that Circle, the 


. 
, * 


Atmoſphere prevents its Light's being divided 


there by Fourths or Thirds, or, as it were, | ring- 


ly diſtributed. It amplifies its Utilities: It is com- 


miſnoned to improve its Favours, and not co ſuffer 
in any Part of the Garment wherewith it cloathes 


» 


: S | Tr" "I of 


| the Earth, the unpleaſant” and diſcordant” Sortin a ent 


i che Night ; and the Day, drawn near and 90 


d N. together, 


The Sun and the Atmoſphere do tg c. 5 


ctr for Man; and theſe xk wanderful Inſtruments, 
though ſeveral” Millions of Leagues diſtant from 
each other, mutually, and wich a kind of Tnrelli- 


>: 


Nor; any phyſical Cauſe chat may have. produced 
Ry 50 ork, Certain particular Laws might main- 


ut. never could have effected it. The Frame 


wo Diſpoſition, of both theſe Pieces, ſo evidently 
made for: each. other, are owing to "the fame free 
Will that. placed Man, within the Reach, Uſe and 
Bene C of 8 

„We baye a ready perceived the expreſs ad evi⸗ 


| 175 t. Will of God, in the Union of the Sperm and 
Cc 


Proyiſion of the firſt Food, under the ſmall 
Coy ver. of {the E88, of a Mite, or that of a Hand- 
A; We found, an expreſs and. 1 Will 

eterminatian, not 'ooly in the Structure of 

4205 Plant, but even in every the minuteſt Seed 
thereof. We find again the Character and Marks 
of an ex preſs Will, ull-of Tenderneſs towards us, 
in all 175 numberleſs Bleſings wbich God multiplies 
from Year to Feat, and from Day ta Day, Toth 
Yer and within: the Earth. But With what Splen⸗ 
5 and dez enen does chat Will ſhew itſelf in 


2 Size, Bene, Action and Uſcfulneſs, t 

Rn eſtabliſhed between, that Stat and the Fark. 
God ſeems. without, ſhewing humlelf as yer, w 

great. Care to have LIFE in that fine Star, A 

the Strokes that . beſt repreſent” the Divine 

Perfections to us. Like God, it is ſingle. The 


grandeſt and malt glariaus Objects ſeem do dwindle 


* vaniſh in its Preſence. It ſces all: It acts 
ö — . 
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ENCE, aſſiſt one angther 1 in the Diſtribution af the 
y,. Here you haye no Rename nor Gravity, 
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e Beauty of che Sun, and in the juſt, Prop ton 
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through all: It gives Life to all. Thus, after the 
rth has, in an infinite Combination of manners, te- 
Rified and demonſtrated that Wiſdom, which for our 
fake did ſo liberally inrich all and every one of the 
Parts thereof, the ſame Wiſdom ſtill breaks our 
in the Heavens with an infinitely wremer Majeſty. - 
nts co: The Heavens, more e en de- 
- clare the Grandeur and Glory of God, 
Nothing is more proper than the Firmament, to 
manifeſt God in his own Handy-work. Each Day 
commiſſions the following to declare God to us; 
Every Night to the following leaves the Care of 
preaching our Maker to us. The Inſtructions 
which the Heavens afford us, are a Speech or Lan- 
guage no way barbarous or foreign to us. They 
are not weak Sounds difficult to be heard. The 
Voice of the Heavens is familiar and intelligi- 
ble: It is ſtrong, ſonorous, and unwearied: It 
reaches from the Heavens to the Earth: It is con- 
veyed from one End of the World to the other: 
There is no Nation, nor any Man on Earth, which 
does not underſtand it; ; and thus | is the whole Un 
verſe inſtructe. 5 
But the Sun atone teuches w en and nay 
us much more, than all the Beauties the Heavens can 
diſplay to our Sight.” The Heavens are merely like 
a Pavilion to the Sun. The Veils richly im- 
broidered, vhich ſeemed to take from us the Sight 
of that Star, are removed when it advances to- 
wards us: They hey are drawn, and he alone remains 
n He is as a young Bridegroom coming out 
of bis nuptial Chamber, co. ſhew; himſelf on the 
ſolemneſt Day of Bis Life. ' His Splendor is then 
full of Mildneſs. All admire him at bis Arrival. 
5 All Eyes are fixed on him; and he makes 7203 


6 hy e . a ju mee d, b. ene 
of 2 ay 


ud : 38 
11 


180.7 
< =! : 
— 


— 


Of des UN. 69 


eaſy of Acceſs to them all, in order to receive their 


firſt Salutations. But he is commiſſioned to 


wee bf 
vey the Heat and the Life, as well as the Light,” 
every where. He haftens to diſcharge this impor-, 


tant Office: He darts more and more Fires as he 
aſcends: He paſſes from one End of the Heaven 


to the other, and runs his Race like a ſtrong and 


indefatigable Wreſtler: He inlivens whatever he 


11 There is nothing that can either; be hid 
Fogg his Light, or fab without His Heat; and 


by his penetrating Fires he reaches thoſe very Places 


which are inacceſlible't to his Rays. 
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HE Operations of the gun may be reduced to 
| three. It inlightens z it &6lours; it hears. It ſuc- 
'*, .ccMively lights che huge Barth, that Man, 
and the Animals which ſerve Hh may walk in the 
Light of that Flambeay, whet#*-<aſts it on them, 
and go and take theit Re ben it hides itſelf, 
and no longer gives them Eight. It not only in- 
lightens, but alſo colours the Objects: It diſtin- 
guiſhes them, ſo that they may be known without 
pay Confuſion, Diſpute, or Delay: In ſhort, the 
un, beſides procuring Light and Colours for us, 
does moreover convey Heat and Motion every 
where, in order to enliven Man, and perpetuate 
all the Supports of Life which have been placed 
near him, both without the Earth, and within its 
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We mean:not here to mention the 
more or leſs lively Sentiments which fie Lg. 
we experience from the Preſence 02! 
the Sung or of a great Fire. This, like all other 
Impreſſions, can ho where exiſt but within” dur- 
ſelves."#Ir' is conſtantly dependent on what ſtrikes 
dur Eyes: But theſe: are two different Things, one 
of which ĩs a Conſequence of the other. The ſame 

Senſation may ſubſiſt within us during our very _ 
Sleep, and independent of any outward'Impreffions. 
Our Searches run only» and ſolely on corporal 

Light; on that Subſtance which afſects dur Eyes; 
and whoſe Impreſſion is followed by another, 
which affects the Soul; and informs us of the Pre 

ſence; Diſpoſition and Form of Objects. The 
Grounds of chat Light wherewith God influences 
our Souls, and that of the Light Which affects our 

Eyes, ſeem to me equally ſuperiour th our preſent 
Underſtanding. But as God is pleaſed to let us 
know, at leaſt by inward Senſe, a Multitude of 

Truths concerning the Nature of our S6hls, and 
its Affections, without granting us the Knowledge 
of all the reſt ) he likewiſe is pleaſed to ſhew us'a 
Part of the Workmahſhip, wherewith-He for our 
ſakes puts the ou,,ward Light ia Motion. Let us 
then eagerly lay hold of What we are allowed to 


Know of it. Our true Happineſs, even in this 


preſent Life, is to berome grateful, in Proportion 
as We advance in the'Knowledge of God's Ways. 
What then ſhall we be; when we Tet Light in the 

Bolbin of \Light itſenf :::??? r: 
Nothing is plainer, nothing mofe agrecable to 
Sctipture, to the Hiſtory of the Creation, t Rea - 
ſon and Experience, than to look 5 Light 
an intermediate Fluid, "which! not Bnly extends” 
from the Sun to us, but alſo fills the Whole Uni- 
verſe, and without changing its Place by à ſucceſ- 


o Action 


live, though extremely _ Preſſure, torveys the 
14. oy | 
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aer) far, and render the Preſence and Influence of 
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Action of our Sun to the very Spheres of the Stars, 
as that Fluid tranſmits the Impreſſion and Sight of 
the Stars themſelves in the Suns Sphere. 
The Wave of a River commynicates, to a great 
Diſtance, a ſingle Impulſion, ot one ſeveral times 


reiterated, The Undulations of the Air rarry ſtill 
quicker, and in all Directions, the Motion cauſed 
in the ſaid Air. From theſe Exainples every one 


will eaſily beliexe, that a thinner, lighter and more 
active Fluid, (let the Nature af Fluids in general 


be what it will) may in a ſeẽw Minutes convey the 
Impulſion of the ſolar Matter, hich preſſes it 
that Star ſenſible at prodigious Diſtance. 
The Body of Light, conceived as an immen 

Liquid, always ſurrounds us, but is not always 
puſhed down to us. It is only conſtantly ready to 
ſerve, and inform us, at the very firſt Shock it ſhal] 
receive from the Sun, from a Conflagration, a 


Flambeau, or a ſingle Spark. That Fluid is, in- 


deed, puſhed, by che Sun, and by all inflamed 
Bodies, but. is neither the Reſult or the Effect 
thereof. The Light then may have been created 
before the Sun, and the Stars have been as it 
were immerſed in it in ſuch particular Situations, 


as to make them correſpond by the Communica- 
Hon of, 


the Motions they cauſe therein. Thus all 
the Sphereg are involved ein Light: There they 


ſwim or roll according to the Lines preſcribed and 
appointed them. The Ligbt retains thetm all in 

their Places, and makes them viſible and uſeful to 
each other. Shall we then, wonder at Moſes be- 


Ferne a Recital of God's Works from the 


Creation atethe Body of che Light, of that im- 
menſe and egually pregiqus Sahſtance; in which the 
5 — Vereto make their daily and annual Re- 
Foluriops, and, which was, to be the Baſis, or rather 
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But might we not have ſome reaſonable Conjec: 
ture on the Nature of Fluids founded on Expe- 
rience 3 ſo that by the 3 which might be 
made of it to Light, the Underſtanding of the 
Effects it produces, might bern eet⸗ ee. 
FA 2 
46 Tis remar a uids, * 
. r ES 
others; Firſt, That all the Parts 43 
(berepf/are. jocoherent;; chat chey...calily roll; ode 
over; another, and are always ready to yield to the 
Impreſſion. Secondly, That all —— Parts 
ea certain either inherent or borrowed Acti- 
vity, Which pauſes them mutually to preſs each 
other; eyery- way, i if they were ſo many ſmall 
Circular Springs, always; inclined to dilate or fly 
dut on all Parts; ſo that as much as one pu ſhes the 
other, by ſo mych it rigs et — — 4 
the Force of each of which being ee they 
cCounterbalance each other, and e lin a per- 
fect Equilibrio. os De rl 
This ſecond Property of Fluids, is 4he,moſt eden 
pal; Ice is chat Which diſtinguiſhes them. A Heap 
of Corn, or of Sands as well as one of Water, 18 
made up of ſeparate; Parts, which eaſily. yield to 
all Impreſſions,. They, nevertheleſs, are no Fluids; 
becauſe the Parts ofhich they conſiſt, have no 
ſort of Acctiyity to preſs each other every way. 
Do you force your: Hand into a Buſhel af Corn or 
Sand yithe Grains are removed on each Sicle. They 
have a certain Gravmy which precipitates; them, 
doyynwards, ſo long as they are not ſupported: But 
they no ſooner. reſt one upon another ſhelving as 
it were, bat they remain at Reſt, and haue no man- 
ner of Force again, to get into and fill the 4 . 
: Place that has juſt been impreſſed in thẽ Maſs. 
i atherwiſe wich Fluids. If you put your Hand, 
| gr a Stick down W that will de a * 
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and an extraneous Force,” which comes more we 
leſs to difcotnpoſe the ullibrium of that Fluid. 
The firſt Parts that are bear againſt thoſe 
that ute next to tem all round. Theſt having a 
Motien greater than before towards one certairt | 
Part, ſhare it with thoſe which are further ff un 
e ſame Side. This Metion actually being, or 
always inclining to be made in the way of oe 
tex, communicates itfe}f all round and'every way; 
anch this orbſtular Communication extends very für, 
becauſe one Patticle impels two Sthers next to it 
- Theſe two ſtrilte againſt four that are möre reméte, 
and xhe four puſhi che eighe that follow. What we 
ſet done on "one Side, id at the ſame Time done on 
all others; and thus the: Equinbrium of the Whole 
fluid * Mafs, is diſcompoſed' by à ſingle extraneous 
Shock. But this tempel re always leſſens in 
Proportion, as the Number of the Particles among 
which it is divided, does“ increaſe.” On che other 
Hand, the natural Activity of thoſe Particles, (all 
which I for a Moment ſuppoſe to have a Sp auff 5 
acting every way) meetin "wich a Reſiſtance fti 
greater and greater, and leſs Liberty on the Side 
cowards * which they are Puſhed; Np are imin® 
- dlately* repelled by others, and repreſſed themſttves} 
both by cheir own Elaſtiefry, and by the contrary 
Efforts of the whole fluid "Mi tending toward 
that Plate froth Which they Were fitſt rembved. 
But how ſhall we conceive” that the Particles'bf 
4 Fluid habe 4 Spring acting every way ? If they 
tend one Way; it is Ned Ry; How then is t 
5 they ſhould tend towards the oppeſite; and 
every other Side at the fame Time? So ſbon s 
they are Poſbes towards one Place, muſt they not 
1 of "courſe recede from all the teft 7 - 
5 4 lab. Father Malbranche has ſupplied us fot | 
ol. Iv. Keel that Purpoſe” with Mechanics, very 
A + — plain and — to the Action wy 
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all Fluids ;,, viz, To conceive all gheir ite, f 
k Particles, beo 1 many my Vor- Ia theF | 19 1 
tices perpetually rolling on their own | 
| fs — 0 5 up of other Particles, e 2 
that eayour in circulating, to de- ns 
viate from their commꝑn Centre. Ic vould. not be 
ſufficient with Mr. Beſcartes, co conceiye the Parts 
of a Flui and thoſe of Light in particplar, 2s ſo 
many oo Globes, or as hard and inflexible Bhir> 
ligigs 1 — hely {irculating; on their own Axes: ;-/ 
being inflexible, and without any Elaſticity, would 
1 have no manner of Influence on each other; 
becauſe the Particles of which they are compoled; 
725 at teſt among themſelves, and ſtrive not to 
87 Y; ines made up of theſe hard Globules 
1 5 together, would be like a Stick, * which be- 
ing I es k at one End. at the ſame titne is ſtruck at 
= other. And this is contrary to-Experiente, which 
ſheus, that the Progtreſſion of Liquid and of 
Light is ſucceſſive; Whereas, if cheſe Globules of 
Is of Fire, or of Ligbt, are themſelves made up 
er incoherent Particles perperually-;whitling 
. an Axis or a Line that may be imagined in 
them. z it will be an eaſy Matter to conceive, how 
| theſe Spherules mutually. puſh each other, in ſtri- 
ving 80 dilate  theeaſelves,.” oy to Ar every 
Way., 1 n JO 3 Wo; $13 el t6 - 
Bee ſhews, that any 858 Body has al · 
ways a Tendeney to advance in a ſtrait Line, un- 
leſs it be diverted and driven aſide ; and never fol: 
lows a circular Line, but from the Conſttaint put 
upon it by. the ſurrounding Bodies, which perpetual- 
ly, force it out of the direct Line. This may be 
roved byztwd Inſtances. When a Child Puta a2 
Os. in a, Sling, he. no ſooner ſets it in motion, 
but, it hall perpetually endeavour to fly off from 
2 Hind 9 * gives it Motion, It ſhall ingeſfantly, 
W re e Force, puſn againſt the . 4 


7 
. 1 4 
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of the Sling: It will ſtretch the Strings; and ſo 
ſoon as one of them is let go, the Stone will get 
away in à Line, which would be ſtrait, did not 
Gravity petpetually alter the Direction thereof. 
When a Singing boy puts Fire into his Cenſer 1 
28 ſoon as the Machine with the Coals are in Mo- 
tion, inſtead of falling through the Holes or on 
the Cover, which is often in ſwinging turned down- 
wards, they on the contrary tend upwards, when 
cme Cenſer riſes: They preſs againſt the Bottom of 
, and perpetually endeavour to recede from the 
Hand which is the Cauſe aud Centre of their 
Motion. 12 50 eee 6 09 . Wan 5 
I then the Particles of which the Clobules of 
1 Liquid conſiſt, have all an Inclination to recede 
from their Centre, they ſhall be moved circularly 
for want of Power to follow the ſtrait Line, by 
reaſon of the mutual Obſtacle they are to each 
other. They will perpetually endeavour to part 
from, and mutua lly ftrike againſt one another. From 
the mutual Preſſure, and the Equality of the Force 
of all cheſe Globules, muſt needs follow an univer- 
ſal Equilibrium among them. Hence proceeds the 
orbicular Impreſſion of every Motion that chances 
to trouble that equal Balance. Hence the Reſiſtance 


of the whole fluid Maſs: Hence its returning to- 


have been remove. 1 
Thus we may eaſily coneeive, why a Drop of 
Water, Mercury, melted Gold, or any other Li- 
quid, always takes a Spherical Form. All the 
Particles of that Drop have an Inclination to re- 
cede from each other: But the equal Preſſure of 
the incompaſſing Air, detains and forces them to 
move in a circular Line: Therefore it is they gather 
in Form of a Ball. Hence we underſtand, ' why 
two Drops of Liquor no ſooner touch each other, 

but they gather in a ſingle Drop. Though thefe 
1 ; WW 


C 
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two. Drops ſhould touch one another only in a 
5 N Ys 2 preſently would become 7 

eſs each other in that Point. Herein; the 
. of the Globules is broken and con- 
ſtrained. They therefore endeavour to recover 
the Freedom and Action of their Spring. Their 
Action is not direct, becauſe they meet with a Re- 
fiſtance in the Thickneſs of the Drop, not to be 
overcome: Whereas they are leſs reliſted towards 
the Interyals that ſtill | ſeparate the two Drops a 
ſmall matter. All the . ſhall To 
rend toward theſe 8 1 ces, where they find 
leaſt Reſiſtance. e at laſt Il os ſo, 
that the Motion, ee is univerſal in the two 
Drops, ſhall be made in à circular and uniform 
manner, by the circular gathering ** the two Bodies 
into a ſingle one. 

Thence we may conceive, that as a Vestel preſſes 
on the liquid Maſs, which is under it, thus all the 
Globules of the Liquid preſs, and reciprocally = TW 
againſt the Veſſel 3 — this floats on that without 
ſinking, when the Force which makes the Veſſet 
heavy, and that of the reſiſting Liquid are equal 
and in Equilibrio. We may in the ſame manner 
conceive the Reaſon of the Rarefactions or Dila- 
tations. of a Fluid, as of boiling: Water or Coffee, 
or of frothing Wine. There is another more 
active Fluid, as Air or -Fi ire, which has inſinuated 
| itſelf into the Interſtices of the Globules of the 
firſt, and ſuſtains or even diſperſes en by the 
Superiority of its Force... 

Thence again may "be deduced the Reaſon of | 
the Diſſolutions, Ebullition and Efferveſcences, that 
happen by the Mixtures of ſome cold Liquors, 
Salts, and other Matters. The Activity of; the 
Vortices is different in every liquid Body. The 
Exceſs of the Strength of ſome over that of others, 

Ay. Tre occalion, a Tumult, that will leſſdk in 


* 
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ropontion as the whole Maſs thall come near to an 
Equihbrium: And the Activity which is inſeparable 
from them, ſhall render them capable of ſeparating 
ſome Salts or certain Metals, and of fuftaining a 
certain Qvantity of them on the Circumference of 
their: Globules: | 
Now, if we a pply this Secure of Fluids' to the 
Light, we may donjecture, that the Matter of 
which the Sun is made being the moſt active of 
Bodies, that large Globe, by revolving on its own 
Axis, and endeavouring to 7 Mare 1 on every 
Side, or perhaps in > 8 its Flames from the 
Centre to ſche Cireumfere and bringi ng them 
back again from the Eich deren to Re Centre, 
ſhocks; ftrikes againſt, and perpetually fearters 
on every Side the vaſt” Fluid of Light Which ſur» 
rounds it; and that the Strokes which the Lig ht 
receives from it, are felt at che yery Spheres 25 the 
Stars; making thus on all Sides, an unconceivably 
ſwift, *though ſucceſſive | Undulation. We eaſily 
N chat the Force of that Preſſure always 
n to the Diſtance; and conſe- 
— * che Light acts much more powerfully 
on the Planets nearer to the Sun, than on thoſe 
that are more remote therefrom; and finally, that 
the univerſal Reſiſtance of the Fluid, to the Strokes 
of che ſolar Fires, makes it perpetuall * flow back 
towards the Sun, that N on puſhes and is 
reciprocally puſhed by it; which Keeps the Sun i in 
the ſame Place, and hinders it from waſting. 
Sure there is in the Structure as well as in the 
Action of thoſe Fluids, an Artifice iofinitely ſupe· 
viour. to theſe poor Conjectures. But they never- 
theleſs help us in ſome little meaſure, to be n- 
ſeious of à Truth equally affecting and certain ʒ 
. That if theſe Powers, inſtead of mutually de- 
ſtroying each other by their terrible Claſhings, do 
on che contrary preſerve, maintain and 540 
ieee ance 
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balance each other, in à manner which conveys 
Order and Beauty every where; of courſe there is 
not one ſingle Particle in thoſe Fluids, hut what 
has been weighed in 4 Balance, in order to pro- 
; portion and adapt its Shape to the adjacent Farti- 
cles. There is none but what has received a deter- 
mined Form, none that has not received its exact 
and preciſe Meaſure of Activity. 6a 

wt * us ſee what oy hs or The ? 

neſs of an Atom or Globule of 25! e 
Big can be. The Creator having Tight 
_ defigned to take the Dimenſions. of it, 208 
what we may conceive thereof, well deſerve that 
we ſhould beſtow a little of our Attention upon ia 
Lou eaſily judge of the Difference there is between 
the Body of the Air and that of the Water, from 
the Difference of their Waves: And as the Vibra- 
tions of the Air or Sounds are communicated ſeve- 
ral hundred times quicker than the like Agitations 
of the Water; we thence: conceive, that Air is 
ſeveral hundred times thinner and more — | 
than Water. If then Light, as Experience ſhews; 
croſſes a Space of Six hundred thouſand Leagues 
- almoſt as quickly as Sound traverſes. over two or 
three thouſand Fathom; the Globules of Light 
muſt needs be ſix hundred thouſand times finer and - 
more active than a Particle of Air, which neuer- 
theleſs eſcapes our Sight, e aſliſted? by ms 
beſt. Microſcopes. | ; © 

But let us leave off Cateulations always 3 
and oftentimes uncertain. We have a much Plainer 
Method for meaſuring a Particle of Light. Ob- 
ferve in the Mieroſcope one of thoſe Animal 
which are found in Water in Summer time, after 
one has infuſed Pepper therein, or Flour, or. 
Plant whatever. In a few Days, the Eggs of 
Inſecta are hatched therein, Toms of them being 


; 8 on we Plants or Fruits put in the ſaĩd Was 
| to 
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to be diſſolved, and others being laid in the Wate? 
by the Mother, which ſearches in the Air and by 
the Help of ſmelling for à proper Place to lay 
them in. Theſe minute Worms are very often a 
thouſand times ſmaller than the moſt imperceptible 
Mite ; ſince che Microſcope ſhews us thouſands of 
them in a Drop of Water, which is ſmaller than 
the minuteſt Grain of Sand. What can be the 
Size of ſuch an Animal? What the ſeveralb Fluids 
of Which bis Eye is made? What will che fore- 
ſhortened Image of the Objects repreſented in the 
Bottom of ſuch an Eye be? Now that Image is 
made up of the Extremities of an infinite Number 
of Rays of Light. What then can be one Globule 
of that Light? And if dach Globule is a Vortex 
made up of ſmall Particles, which all have an In- 
clination to diſtend themſelves every way, and 
which loſing a little of their Equilibrium by an ex- 
traneous Preſſure, cauſe at the Bottom of the Eye 
of that living Creature, a Vibration proportioned 
to its peculiar Wants, this ſhall be an Abyſs of Di- 
minutions in the Shapes of Elements, as well as in 
thoſe of compound Bodies; It ſhalt again be an 
© Abyſs; of Proportions in the Motions that are leaſt 
underſtood, and of Wonders in What is hidden as 
well as in what is perceived. NI ee 210m 
How much ſaever beyond the Reach of our 
Senſes, the Structure and Dimenſions of the ſmall 
Particles of Light may be; yet may we make 
ſome tolerable! Judgment of it, by comparing its 
Action and Effects with thoſe of — more per- 
ceptible Elements. There are indeed in God's 
Works Differences that characterize them alls 
But there is at the ſame time a Ground of Ana- 
logy, which intimates: the Unity of the Artificer. 
What a Variety is there in Animals? Nevertheleſs, 
they all have a Heart, a Quantity of Blood, a Sto- 
mach, Lungs; or Parts equivalent? What ms 85 
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8 EO in Plants? Yet all have a Seed and Farinæ, 
or vivifying Duſts to make thoſe Seeds fruitful. 
All animated or living Bodies differ in ſome. 
cular: But at the ſame time they all agree at bot- 
tom, by ſome kind of Reſemblance; and where- 
ever that is wanting, we judge, and are ſure, that 
it is no longer a living Creature that we behold, We 
therefore are in the way of Truth, when Ky 
Light to act in the manner of Fluids, we fu 
it do have at bottom a Reſemblance with — — 
Fluids. And as 1 wth yet 1 more 
proper to account for the ibrium of Liquors, 
than to conſider their — 4 as ſo man Clobules- | 
which mutually preſs each other, by the Equality | 
of the Efforts which each individual Particle of 
thoſe Globules makes, in order to recede from the 
Centre round which they revolve; by this Means 
we may frame to ourſelves a Notion of the Nature 
of Light, and thence deduce the Manner in which 
it is communicated. | 
If you put a Wall, or any other groſs Body, in 
the way of Sound or Air agitated by the Voie, 
the Air is ſtopped and there reflected. If you 
oppoſe a Wall; arched according to certain Rules 
to the Sound of an Inſtrument; ſeveral” Lines of 
Air that ſhall be reflected from the ſeveral Points 
of that Bend, may meet in one and the ſame Point; 
ſo that the Ear being exactly at that Point, ſhall 
hear eight or ten Violins inſtead of one . The 
Wave that is formed on the Surface of the Water 
of a Pond, meeting a Pier, Bank, or any other 
Obſtacle, is ſtopped ſhort. there. i: then train 5 
back, and retires on itſelf, and the Portion of its 
Circle, which remains imperfect, and as it were 


- * The dame Thing may be obſerved in the Court before ths 
cn funf mn, On TOI. in 
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cut. by the Bank or Pier, is completed on this Side, 
and in a contrary Direction, though in a weaker 
Degree occaſioned, by the Reſiſtance. of the Wall 
whence it is reflected. In ſhort, every Fluid which 
receives any Impulſe or outward Preſſure, loſes 
thereby a Part of its Equilibrium, and the Agita- 
tion cauſed therein is diſtributed through the whole 
Maſs radiating on every Side. But as the ſaid Agi - 
tation is, as it were, more ſtrongly felt by the Par- 
ticles which are firſt moved, and always leſs and 
leſs by thoſe that are the remoteſt, the Com- 
munication of that Impreſſion at firſt is ſtronger, 
then weaker, and diminiſhes in proportion to the 
Degree of their Remoteneſs. Nay, if ſeveral Mo- 
tions are at once given to the Fluid: If you give it 
ſeveral reiterated Blows, and in contrary Directions; 
all theſe Waves will perhaps interſect and mu- 
tually weaken each other, but never be blended or 
totally deſtroyed. All the Noiſes and Cries of any 
publick Place reach the Ears of all thoſe that live 
near it, and all the Voices, whether ſtrong or weak, 
in a Concert, ſtrike the Ears of every Liſtener: 
But the moſt predominating of them is always 
diſtinguiſhed, as the briskeſt Bow of the Concert 
is heard above the Reſt. The very ſmalleſt Im- 
pms cauſed in the Water of a River, ſhall regu- 
rly be diſtributed all around, and the largeſt 
Waves ſhall not be a whit more real for their being 
pr . 
Thus the fluid Body of the Light being (though 
in an infinitely more active and ſwifter manner) 
ſtruck by the enormous Shocks of the Sun whirling 
on its own Axis, receives from it ſuch an Agitation, 
as reaches to the very Spheres of the Stars. But 
to the End that this Fluid may appear there, what 
a Star appears here below /; that is, to the End that 
one Stroke of the Sun may carry its Impreſſion far 
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beyond ſeveral thouſands of millions of Leagues, 
89 Un Motion of ſuch a Wave muſt needs be of 


an unconceivable Violence near the Body of the 
Sun. This Motion of the Light, compared to the 


higher Billows of the Sea, muſt needs be what the 


foaming Sea itſelf is, in compariſon of a Pond, 
2 Surface rimples under the Breath of the gentleſt 

But here I am greatly miſtaken. The flight 
Depth of the Ridges which that gentle Breeze 


impteſs'd on the Water of the Pond, and the Height 


of the Surges which the Sea toſſes on high, 5 
he meaſured and compared together: But 


we are to meaſure the Diſtance between the Sun 
and a Star, or to calculate the proportional De- 
creaſes of the Light from the very Beginning of 
its Waves, to the Places where they ceaſe to act; 
it is then that Geometry and Arithmetic fail us. 


But then theſe were given us to meaſure round us, 


the Things merely that bear any Relation to us, the 
Proportions and Limits whereof may be found. 
Tbis conjectural Explanation of the Nature of 
Light, is methinks the more delightful, becauſe 
it is grounded upon the uniform Conduct, which 
God has obſerved in the Action of all Fluids: It is 


agreeable to the Effects of the Light; and nothing 


ſeems to me more 85 of reQifying the Mil⸗ 
takes we almoſt all of us fall into, on the Nature 
of that wonderful Element. ee 


— 


We hape, in our Infancy, contracted a falſe No- 

ron of the Light, which we have deen ado to get 
rid of in an advanced Age. As die ſee Object, 
without perceiving any ching between them and us; 
the Whole Interval which feparares üs and them, 


appears to be nothing but à vaſt Vacuum, and we 


faney chat our Eyes have of themſelves, the Power 


of ſeeing what is before us, without the Neceſſity 


of having any Body to 18 puſhed or reflected from 
9 7 2 j 1 


theſe 
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theſe Objects toward our Eyes. Much leſs do we 
ſuſpect that Space to be filled with a Subſtance ſuf- 
ficiently active, to be reflected from every Object 
towards all the Eyes that ſhall offer; fine enough 
to penetrate through them, and diſtributed, as it 
enters them, with a Regularity ſufficient to form 
ariy Picture therein. But though this Error be of 
but ſmall Conſequence; yet the Intention of him 
"who created the Light, not being that every one 
of us ſhould inquire into the Nature of it; but 
rather, that we ſhould uſe it with , Gratitude ; yet 
- when we fit down to review our firſt Notions, and 
| indeavour to judge of Things as rightly as we can, 
then have we a thouſand Ways to correct this inno- 
cent 'Miſtake. - F 
Wee naturally, and without the Help of much 
Reflection, are preſently convinced of the Exiſtence 
of the Air; and we acknowledge the Reality of it, 
becauſe we hear the Noiſe and feel the Impulſes 
thereof; though an infinitely wiſe Oeconomiſt has 
placed beyond the Reach of our Sight, the Par- 
"ticles of the Air which ſurround us, So is it with 
the Body, of the Light, which, though incompa- 
rably finer, yet is it not a whit the leſs eaſy to 
know with full Certainty, the Preſence, and Extent 
and Properties of it; ſince the Difference of its 
Way through the Air and the Water may be diſ- 
_ cerned, and ſince we can exactly mark the ſeveral 
Points which the Light ſhall arrive at, in paſſir 
through a triangular Priſm, or a hollow Glaſs, or 
through a lenticular Maſs of the fame Matter. 
Pray, don't you think, that our diſtinguiſhing the 
Motions of the Light; our making uſe of its ſeve- 
ral Progreſſions, and our preſcribing even the 
exact Point whereon we would have it fall, is to us 
a great Aſſurance that it exiſts round us, and is at 


Another 
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Another Miſtake which we have already pre- 
vented, is, to believe that the Light reaches us by 
a local Motion, .or by its. real falling on the Ob- 
jects, and on the Eye; ſo that the Rays, Which, 
for Inſtance, . make me diſcern (when I am on Pont. 
royal) the Figure of King Henry IV. on Horſe- 
back in the Middle of the Poxt-neuf,, muſt have 
croſſed the whole Space between the Sun and the 
ſaid Figure, and then by a ſecend Tranſportation 
muſt have reacheg my Eyes from Bridge to Bridge. 
No. The Thing is quite otherwiſe effected. 
We live ia the Fluid of the Light, as Fiſhes do in 
Water. When nothing agitates the Water, the 
Fiſh never feel it: So, when nothing agitates the 
Light, neither, do we feel it. But how comes it, 
that the Fall of the Net which a Fiſherman has juſt 
caſt, has put to flight a F iſh, which was far enough 
from it? Have thoſe Parts of the Water which the 
Fiſher. has ſtruck, been tranſported from Place to 
Place as far as the Fiſh? Not in the leaft: But 
the Preſſure on theſe, has deſtroyed the Equilibrium. 
of thoſe that were more remote. Theſe again 
have ſtruck againſt the following, which have 
ſhocked others; and the News of the Danger has 
thus reached the Fiſh, not by the Tranſportation, 
but by the Preſſure of the Particles of the Water. 
When therefore we ſay, that from the whole Maſs 
of the Atmoſphere, a Multitude of Rays of Light 
fall on the Head of King Henry IV. and that theſe 
Rays which come upon it from all Sides, daſhing 
every way. therefrom, croſs. the Air, and trave 
the 7755 of the Spectator, it is an improper and 
incorrect way of ſpeaking, authorized however 
by Uſe, and which being reduced to exact Truth, 
muſt be underſtood of a quick, though ſucceſſive, 
Preſſure made in the Fluid, without having the 
Parts of it conſiderably diſplaced ; and this Diſ- 
placing is leſs in proportion as the Remoteneſs of 
| 8 3 the 
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de luminous Body is greater: Juſt as we ſee the 
Water ſtrongly agitated under the Oar of the- 


Waterman who moves it, which a great way off 
finds but a gentle Shock, leſſening every Moment. 
It is by theſe Lines of Preſſure, either immediately 


proceeding from the luminous Bodies, or reffected 


from the Objects, that we maintain a Correſpon- 
dence with what is about us upon Earth. By the 


Help of theſe Lines puſhed from above, and refle&- 


ed from the Point of a Needle, as well as from 
any Platform, twelve or even a hundred People, 


ſhall be able to perceive the ſame Point, from ſeve- 


ral Places, at one and the ſame Time. It is by 
ſuch Lines that we have a Correſpondence with 


the Stars, and with the whole Heaven. The Acti- 


vity of that Preſſure, which has its Original either 
in the Stars, or in ſome flaming Body, is diſtributed 
into large Waves, which are cut oy all the Points 
of every Object that happens to croſs their Paſſage, 


The Portion of that Wave which is reflected on a 
Point, is communicated round about, and as it 


were unravePd into other ſmall Rays, each where- 


of meeting with ſome new Object, ſuffers a new 
Diviſion. All theſe Reflexions and Attenuations 


are ſenſible in the Light, and convince us of its 
pens Preſence, and of its extreme Mobility. 
t ſubſiſts always the ſame : But the Preſſures it has 
undergone, always leſſen from one Reflexion to 
another, by new Subdiviſions, as from A to B, 
from B to C: And when at laſt it is reſtored to its 
State of Equilibrium, it has then no longer any 
Influence over us. It ſurrounds without ſtriking us, 
and is nothing but Darkneſs, "Da; | 
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AVING thus Wo hi requiſite DitinQion 3 
between the Impulſion of the Fire of che Sun, —_—= 
and the Activity and Spring of the vaſt Fluid of the | 
Light; let us now unite What we before divided: 
Let us now make them concur, and for the future 
look upon theſe two as one ſingle Agent, whoſe nn 
ſeveral Impulſes acting every way in ſtrait Lines, | 
may be properly' gud oy the Name og N | 
ays, £4 | 
WA theſe Strokes: rapidly continue, and for erer 
repeat the ſame Rout towards the Extremities of 
the Sphere. They even teach to the Spheres of 
the other Stars, but are "attenuated in the Immen-- 
ſity of the Spaces they go through, and at laſt are 
extinguiſhed or abſorbed by the ſuperiour Impulfi ion = 
of thoſe other luminous Bodies. If chey meet with —_— 


— 


* 
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any maſſy Bodies that croſs the Lines of their Di- 
rections, then it is, that theſe Rays produce the 
great Effects for which the Creator inceſſantly ſends 
them: For they either are reflected, that is, ſent 
back by theſe Bodies, and ſhew them us more. or 
leſs luminous; or they pervade, paſs through and 
render them tranſparent; or in a Word, they are 
abſorbed by them, and loſe their Direction there; 
ſo that theſe Bodies remain in their natural State, 
that is, opaque or without Light. ws 
„ There is no one Body, whether 
* * fluid or fixed, that does not partly 
ligbt. krellect, and partly admit the Light. 
All Bodies are made up of Parts di- 
vided by Pores, and of impenetrable Elements. 
All is not porous in them; and after the ſmalleſt 
Pores, which we ſhall call the leaſt Order of Pores, 
there are of Neceſſity ſome ſolid Parts, that will 
ſtop the Paſſage of the Light. It then ſhall be 
partly admitted into certain Apertures, proportion- 
ed to its Size or Form, and partly ſtopped by the 
ſolid Parts, on which its Spring being preſſed, 
cannot but retutn. But, it not only bounds” on 
impenetrable Parts: It may be as much, and per- 
haps, more abundantly reflected by the Fluids, 
that may chance to be on the Surfaces within the 
Pores and Interſtices which divide the ſolid Parts. 
For Inſtance ; If the Fire was a fluid Element di- 
ſtinguiſhed from the Light (a Point which I don't 
examine at preſent into) when lodged in maſſy 
Bodies, it would be very apt to cauſe Light to be 
reflected there, neceſſarily repelling one Sprin 
by another. The Air, whoſe Elaſticity is ſo well 
known, may in its turn contribute to the ſame 
Effect. The Water, the Oil, and the other Fluids 
that are diſperſed through all Bodies, may as well 
and perhaps better than the ſolid Elements, 
multiply the Reflections of the Light; * the 
VVV e . nefit 


Benefit of that Reflexion conſiſts in its rendering 


Bodies viſible to our Eyes. 


wholly ene wich Pores, nds. 


whenever Light paſſes out of a ſolid Body, whoſe 
Particles are in Repoſe, into a Fluid, as Water, or 
into one Elaſtick, as the Air, it changes its Direc- 
tion. The ſame happens, when it paſſes from a 
Fluid into 2. hard Body, or even from one Solid 
into another of a different Make and Structure. 
The Ray is there bent, and deviates more or leſs 
from its Direction. This Bending is what they call 
Refraction; and to convince you of the Variety 
of the Ways n takes in paſſing through 
new Mediums, I ſhall propoſe to you no other 
than the two moſt common Inſtances, and thoſe moſt 
expoſed to every Eye. Pray, call to Mind the 
Form which a Stick half dipped into the Water 
aſſumes. It ſeems broken; becauſe the Rays that 
return from the immerſed Part of it, coming into 
the Air, follow not the ſame Direction they had in 
the Water. Lou may likewiſe remember, that 
when you draw back from the Rim of a Cbina 
Bowl, till you can no longer ſee the Flower · basket 

ainted at the Bottom, ſhould any one pour Water 
into the Bowl, though you do not change your 
Place, you then plainly ſee the Flower- basket; 
and the Water can be no ſooner ſucked up with a 
Reed, but the Basket ſhall again diſappear. When 
the Water is gone, you ſee the Basket no longer; 
becauſe the Rays that go from it to the Borders of 
the Bowl, paſs above your Eye; whereas, when the 
Water is in the Bowl, the Ray paſſing from the 
Water into the Air, bends. and is lowered fo, that 
jt meets not the Top of your Forehead, as it did 
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before, but your Eyes, which then perceive what 
is in reality hidden behind the Edges of the Bowl. 
A Deſire of bringing the important Services of 
the Light to Perfection, has cauſed Men carefully 
to ſtudy the Reflexions and Refractions of it, They 
have | explored all the Paths, and the moſt delicate 
Variations of it, and found out, either in the Bound- 
ings, or in the Bendings of the Light, Rules ſo 
conſtant and ſteady, that they have been made a 
moſt certain Science, and an Art productive of a 
thouſand uſeful Contrivances. To this Study we 
are beholden for the making and cutting of Look- 
ing glaſſes, of Jewels, or of Glaſſes cut facet and 
rable-wiſe, hollow, relievo, Ec. of reflecting and 
refracting Teleſcopes, and of an amazing Multi- 
tude of other Inſtruments fit to aſſiſt Aſtronomers, 
and the common Uſe of Sight. As Optics is no 
leſs engaging, by the Clearneſs of its Principles, 
than by the Excellency of its Effects; I have it at 
heart, one Day or other, to collect for you the 
fineſt Parts of it: But the Order of our Diſcourſes 
obliges us for the preſent, to be contented with the 
twh Laws which Light invariably, follows, which 
are the Foundation of the moſt curious Things that 
can be ſaid about it, and of which we may be in- 
formed by the bare Teſtimony of our Senſes. The 
one belongs to Reflexion, and the other to Re- 
fraction. In both Caſes, an imaginary Line is ſup- 
poſed to fall perpendicularly on the Surface of the 
new Medium into which the Light enters. 
2 The Rule of Reflexions conſiſts in 
| I Ale of knowing, that the Light falling per- 
cxions. P f ; 
pendicularly on a Surface, returns 
again from it in a perpendicular Line; but that, 
When it falls thereon obliquely, it bounds back 
from it on the contrary Side with the like Obli- 
quity: Or, what is the ſame Thing, that the Angle 
of Reflexion is equal to the Angle of Incidence. — ; 
e 


„enen 
The Rule of Refractions conſiſts in 
knowing, Firſt, That the Light Nes i 
which enters a Medium perpendicu- 
larly, ſuffers no Bending there, and proceeds on- 
ward according to the ſame Direction. Secondly, 
That when it paſſes obliquely from a rarer Medium 
into a denſer, it deviates a ſmall matter from this 
Obliquity, as it goes through the Body of the 
Medium, and inclines towards the Perpendicular. 
Thirdly, That when it paſſes from a groſſer or 
denſer Medium, into one that is leſs compact or 
more rate, as out of Glaſs or Water into the Air; 
it deviates from the Perpendicular, and inclines a 
little to the Surface of the lighter Medium. We 
ſhall perhaps one Day or other, look into the 
. Phyſical Reaſon of theſe two Rules, and the Rea- 
ſon why the Refraction of the Light is juſt the 
reverſe of that of ſolid Bodies: For, a'Stone ob- 
liquely thrown into the Water, - deviates therein 
from the Perpendicular, inclining a little towards 
the Surface; whereas, when obliquely flung from 
the Water into the Air, it deviates a little from the 
Surface of the Water, inclining towards the Per- 
e er But all that can be imagined on the 
eaſons of theſe Motions, will never be either ſo 
ſure or ſo ſatisfactory as theſe two Principles, 
which are Matters of Fact. The Application of 
them takes in all that is ſufficient for us to know, 
in order to vary the Uſes of Light according to 
our Wants. e 1 
Here the famous Queſtion of the The Cauſe of 
Opacity of Bodies, naturally offers it- facit. 
ſelf. What can be the Cauſe thereof? It is already 
difficult enough to conceive, how a Body ſo hard 
and ſo compact as a Diamond is, is every where 
open to admit the Light. But it is much leſs con- 
ceivable, how a Wood ſo porous as is Cork, is not 
a thouſand times more tranſparent than — 
"RIES, It 
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It is no leſs perplezing to account, why Water and 
Oil, which both are tranſparent, ſingly taken, loſe 


their Tranſpa k h they are beaten together: 


Why Champaign ine, which is as bright as a Dia- 
mond, loſes its Splendor, when the Bubbles of 
Air dilate, and raiſe a Froth therein: Why Paper 
is opaque, ſo long as it has in its Pores nothing but 
Air, which is naturally ſo clear, and the ſame 
Paper becomes 4ranſparent, when | Its Pores are: 
filled with Water or Oil. 

The moſt Part of Men, and Philoſaphers navel 
as the Vulgar, have a Prejudice, that a Body is 

aque and dark, becauſe it does not admit the 
Light into its Pores, and that nr ight would 
appear therein, did it go throu ut let us 
renounce chis Error. The firſt e excepted 
of which Bodies are made, there is not perhaps a 
ſingle Body in Nature, but what is acceſſible to 
and penetrable by the Light. A Spherule of, Air 
will yield a Paſſage to it, provided it does not enter 
it too obliquely. It goes through Water and the 
other ſimple Fluids. It penetrates the ſmall Lamine 
of Gold, Silver and Copper, which are divided 
and ſufficiently attenuated, to be in Equilibrio with 
the corroſive Liquors in which they are put to dif- 
ſolve. The Bodies which appear the moſt ſimple 
to us, as Sand and Salt, are tranſparent. Even 
the Bodies which are but a little compound, eaſily 
admit the Light, in proportion to the Uniformity 
and Repoſe of their Particles. | Glaſs, Cryſtal, and 
above all Diamonds, are Com unc of hardl 
any thing but fine Sands, and of a few more or leſs 
fine Salts. Wherefore they are a very little Obſtacle 
to the Paſſage of Light. It is otherwiſe with a 

nge, a Slate, or a Piece of Marble. All theſe 

Bodies which we call "opaque, when between the 
Sun and our Eyes, admit indeed the Light like 
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and daddy hinder it from. reaching out Eyes. 
What chen is there in them, which can cauſe in the 
Light an Alteration. it does not undergo in infinite 
ly more compact Bodies? This Diſorder, if it be 
one, proceeds from the Variety of the Pores; and 


the Diverſity of the Principles of which the Body 


is compounded. Recall to your Mind what we 
juſt advanced; That Light, when it falls on a 


Surface, partly goes through, and is partly re- 


flected from it. Secondly, Tou kno that it bend 
many different ways, in all the various Mediums 
it paſſes through. Let us begin to apply our two 
optical Rules. The firſt Benefit we ſhall thence 


* - receive, ſhall be a very plain mary ee e 


di of Bodies. 

REO be made of Particles only * as 
Water Diamonds are, the Portion of Light 
admitted. therein, ſhall in an uniform Manner 
paſs through the Maſs of that Body. There are 
the ſame Particles every where, and every where the 
ſame Diſpoſition. of Pores: That Path ſhall con- 
ſtantly 90 the ſame to the oppoſite Extremity, 
where the Loe _ atterwards: ee e 
A ̃ ... v4 ie 

But if the Body which the Light: — = Ag 
made of very diſſimilar Particles, ſuch as the La- 
minæ of Sand, of Lemon, Oil, Fire; Salt and 
Air; the Globules and Laminæ of theſe Elements 
being of a different Denſity, and of different Situ- 


ations, the Light bends and is refſected very 


variouſly on them. It deviates from the P 
dicular in entering into a Particle of Air, nh iro 


clines towards the Perpendicular when it enters into 
a Lamina of Salt. The ſeveral . Obliquicies-of the 
Surfaces it enters from one Inſtant to another, are 


- A, new. Source of Meandrings and 3 


Even a Body's being bored with avaſt Number of 


W in every Direction, is ſufficient to make 3 ic 


loſe 
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_ Joſe its Tranſparency. Jewels loſe theirs in a great 

- meaſures Fire makes 4 kind of Sieve of them 3 be- 

cauſe Light ſuffers there too many Reflexions, and 

vinds upon ſo many Surfaces all differently indined 3 * 

_  whence-it; happens, that it cannot in an uniform 

| —— go" Grough and reach the Eyes 2 the 
f ... 

Opacity proceeds atop Gem the Diforder of. we 
Reflexiong, and from the Windings of Light, occa- 
ſioned by the too great Variety of Pores. Of this 

| you have a well known Inftance in Coals, in which 

ire has formed itſelf millions of Paſſages, which 
the Microſcope renders viſible. A Coal admits 
into it much more Light than the Diamond: But 
it diverts and abſorbs that Light in the Pores, and 
on the numberleſs Surfaces oppoſed to ix, which 


break it within the Maſs, inſtead of reflecting it 


abundantly towards the exteriour Surface, or 4 
tranſmitting it, by a regular Track, to the opp 
Extremity. Hence it appears, that there is — 
Body, that receives inwardly ſo much Light, and 
ſuffers ſo little of it to paſs orderly to the oppoſite 
Extremity,: as the blackeſt and moſt burnt Bodies. 
Opacity again proceeds from the Variety of 
the Tracks of the Light, cauſed by the Multiplicity 
of the Elementary Laminæ of which Bodies are 
made. All theſe Laminæ taken ſeparately are 
tranſparent; but when mixed, they ſo variouſly 
bend the Light, that they deſtroy the Direction 
and Senſation of it. The fame happens to the Oil 
and Water beaten together. It is likewiſe obſerved in 
| ign- wine, when it is drawn from the Cellar, 
and the preſſed Air it contains begins to feel 
the Heat and Communication of the external Air. 
It dilates and ſuſtains the Liquor on its wideni 
Slobules ; ſo, that che Light bending — 
hwy in a manner quite en in the 
A ein eee Rakion ee 2 
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| S the Bubbles of the Air; it can 


of Yi 


111 * of 1 V 1 8 10 0 N. 3 95 


no longer make itſelf ſenſible through the Liquor. 
It is the Variety of the Inclinations of the Sur- 


2 faces, together with the Diverſity: of the 'Refrac- 


tions, which cauſe an Opacity in dry Paper, and in 
the. unpoliſhed Glaſs. The ſmall Intervals which 


70 divide the Fibres of the Paper, are filled with 


Water and Air: The :Furrows: which have been 
imprinted on the Glaſs,” either by rubbing it with 


Sand, or by grinding it, are ſo many: ' hollow Places 


and Pits, Ach are filled with Air. The Light, 
which, in paſſing from the Glaſs into che ir of 


theſe | Furrows, has been bent therein, falls on 
the Borders of the ſaid hollow Places, whence it 
is reflected towards out Eyes: But then it ſhews us 


the Surface which gellecks it abundantly, inſtead of 


making the Glaſs appear tranſparent,” in ſhewing 


us what is beyond that Surface. If you fill the 


Hollows of the furrowed Glaſs, or the Pores of the 
Paper, with Oil or Water; the Light, in paſſing 


from the Laminæ of the Rays or Paper, or from 


_ thoſe of the Glaſs, into the Water Which fills the 
© hollow: Places, there inclines to the Perpendicular. 


It follows an almoſt uniform. Way, both in cheſe 


Laminæ, and in the Liquor: It is leſs turned out 
of its way, than if it ſhould find thoſe Cavities full 


of Air: Conſequently, a greater Number of 9 a | 


of Light thence reach to our Eyes. 


From all thoſe Ia ſtances, you ſee, Se e 


is not one Body, but what ĩs naturally tranſparent 


and it ceaſes to appear ſo, only when the Light is 
diverted; or altered, either in the Irregulariry of: its - 


. Pares, or the Variety: of the Particles, eſpecially 
of the Fluids, which bend it in quite à different 


manner. And xhis is ſo very true, that if the moſt 


opaque Bodies, ſuch as Wood or Marble, are re- 


duced into very thin Lamina then the Light, 


_ * * loſt its 11 Direction, yields 


_ therein 
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therein a ſmall Degree of Tranſparency. This 
may be remarked in a very thin Ivory or wooden 
Leaf of a Table- book, when applied to the Hole 
of a Window. ſhutter, through which alone the 
Light was admitted into a Room. It ma R 
ſeen likewiſe in the Laminæ of Iſinglaſs or T 
Allum, in Alabaſter, and in many Stones, which 
in their Nature leſs mixed with different 
Principles than other Bodies, become tolerablß 
tranſparent, when made thin, ſo as to become a 
.-_ N ee to us, wands Ny Aer uſe 
among ntients. t be agree - 
ably remarked in: 1 lait of che 
Robe of one of the three Graces, whom Germain 
Pilen has placed, in the Stead of the three Virtues, 
in the Chapel of Orleans, at the Celeſtine Monks of 
Paris, to ſupport the Urn d 9 to receive the 
Heart of King Henry II, If the Spectator ſtands 
ſo, as to have that fine Groupe between the Windows 
and his Eye; then the Marble is ſo artfully faſnhion- 
ed in the Drapery of one of the Figures, chat ir 
has the Tranſparency and Delicacy of Cloth. | 
After having, with a general View, genſidered 
the Impulſion of che Sun on the Fluid of the Light: 
the Communication which is made of it round 
about according to ſtrait Lines; the Weakening 
and Diminution of chat Impulſion, when Light is 
2 by the Occurrence of Bodies, and divided 
to the Number of the reflecting Sur- 
= the Folds it ſuffers in tranſparent Mediums ; 
and at laſt the Vaniſhing- of it in the Bodies 
— it is diverted out of its direct Way, and 
which thereby become opaque 3 let us now trace 
it in the Eye. The Eye is the Goal where it is 
3 to reſort ; and for the Eye it . 


* ſeveral Cauſes which may either "8 or 
. the Rays of Light, and hinder them ſeven : 
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v Pee d 3, 
reaching 5 95 5 are eaſily diſcerbed; But 
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. Light h benden to jnligbten che Eye; 7 
are of thae noble"Otpat! is intirely diſpoſe 
arp to the Nature of Light“ And it 15 = 
hz. this is bene ſeveral Ways, according to tube 
Vatiety of 'the Mediums it paſſes through, that the 
ye- was divided into three Pardtions filled with - 
different Hatnours, and ſo diſpoſed as" to 
unite at the Bottotm of the Eye the Rays, which, - 
without that Artifice, could * thither in 2 
[york order.” The Plan we have propoſed to pur. 1 
ves, Obliges us "to defer to another Time" e 4 
gromierrical Meaſures of all theſe Tracks: But it 
15 an ealy matter, independently of this: pretiſe 
ExaUneſs, tb Ade en dende of: bone Farts of 2 
3 Viſion; $991) 207 HATE ic 
Thee is A Hatoial Teleſcope; of the rm, 
omewhit 1ongith in die Foce pate, and 
1 iche Een de ſaſpended' by ſeveral Maſe. 
cles, to to govern! it accordingy to our * - 
as well'as all other Muſcles,” ſhorten as they wick." 
and lengthen when they contract. One is delignied: 
to me e: ne tee Two others 
"tO" bring” by Turns towards the 
Ve the Temple? 4 50 which flides within = 
nous” Ring, like a Cord oe a Fully, 
bib: is faſtened to''the"Globe” of the Eye in two” 
Poings; makes it roll ahour at Plafure A 
lies under the Eye, und is deſigned milComelinels;,, «+ 
to termpef and reſtrain within 9 | 
Action of the reſt; Which might otherwiſe be excel. 
five and fhocking, Im ſhort, r | 
of different Piece of Mechaniſm,” which . 
1 ar — 5 
retire _ every way: le 2 | 
. Vol TV.” 7 H n C04 "= * 
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1 on 10 05:98. 800d 66 2 thouſand, by the ſurpriſing 


iety of its Situatic | 
But the Action of a 1 Ra beo. of. 1}: Dhl | 


0 Spring; is neceſſary, to open or ſhut the Rye, to 
make it advance. or draw back, to viden on con- 
tract its Orbit, in ſhort, to govern it according to 


de agen of Occurrences. . Is it Man char 


- governs the Motions of it? Is it the Eye itlalf chat 


" purosfeaſonably.and Ggnificantly.? Or is.ix God, who 


conſtantly and regularly performs the whole, accord- 


kiag ing to certain primitive Laws, b whichhe has pro- 
©  portioned; and ſubmitted the Action of the Organs 


40 gur Deſires? Man knows neither the —— 
cheir Functions; and when by his reiterated Searches 


he comes to perceive the Effects thereof, or be- 


comes able fo diſtinguiſh- them at leaſt, by their 


Names, it is always. wuhout underſtanding the 


Structure or Action of them. Hew then 22 
nuſeribe to himſelf the e of his Nye 

Mie are deſrong to ſec: This is: A the Shree 
are allowed to have in the Operation of | 
* and we are free from the. 8 


he quickeſt,. and: yet the propeteſt to Sk 


All the reſt,, Neither ia it the Eye, which: is * 
N dowed/ with the e Jap gence, to leyel it- 


ſelf towards the Objects, in the e 


receive juſt and faithful Impreflions 9 N 
then God alone who bas ruled; and who Res the 
Mobility of our Eyes upon ohr Wants; as it is he 
alone, who, knows) the Workwanfhip of the 
haus het 8, asg in the Eye, ſo in all the other 
Br ans of Senſation, a thouſand. and a thouſand 
tent Motions, of which Man receivts the Be- 
9 without; ever being able to underſtand the 
Execution of them: And yet Man ſpmetidaes asks, 
_ Where is God, and why keeps . 
D „ e deen 8 
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+1|That, Hand\which+has- ſo: well maunted the Ey 
and made its Springs dependent en our very fir 
Orders; nay, oſten on our: very Wants, wich- : 

out wniting for gur Commands; and (Eſpecially 
without perplexing dur Reaſan there with; that 
Hand, % makes itſelf ſtill more admired, in 
the Fitneſs and mutual Correſpondenot f the Pienes 
of- Which this Spying-glaſs is imwardly com 
We have as yet ſeen only the Carriage and Supports 
ite b. #31 (IL, St, 403m: 516 dots 
a onder th give vou an Idea of bat is done at 
the Bottom of cha Eye, without: making the Ana- 
doty of it, wiüch I am for the preſent to avoid; 
let us frame a rough Imitation of an Eye. Cloſe 
the: Window -ſhutturs of a Room, and fit a Tube 
e Paſt-baard of a Foot long, to a Hole thatiooks 
towards ſotne poblick Square. Let the ſaid Pipe 
be fbur or five Inches in Diametęr, aid cleſed nent 
he Square with Convex Glad ef ſive or fix 
1 focus, that is, which unites the Rays at the 
Diſtance of five dr ſit Inches, and the 8 
-which YOU: muſt cave covered With a fmall Cir 
0fPaſt-board;/rochinder 12:400/:grdar Quantity of 
Liglit from entering. Lou are thy introdace; into 
this firſt Pipe 4 ſecund, covereti mith A fine Vel- 
lum, or a Pieter of Ox«gut or of Bladder, tied on 
"mn merge e ten nao 54g I in che 
Middle of the ſaid publick Placetinco which-your 
Window looks, chere ſtands a: — dhe. po 
back or a Pyramid ; let us chuſe out threa Points 
of che Pytamid, one in the Middle dne at Top, 
and the third below; in order to judge ſrum thets 
three, of all the other Points Which do lik wife 
reflect the Eighth»: FA IL7 Bug 81 Po e 4 Be 
he Light frum all Sides, orofrom/all-Paits of 
: the Atmoſphere, falls upon theſe: three Points: Ie 
3: of courſe thende reflected every way. For you 
know, dee de Regeln i equatronbe-lncidencey = 
25 at S 2 : = we . ö | 
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_ therefore à Bundle of Rays proceed! from the 
MMidceile of the Pyramid, and fall on the lenticular 
Glaſs faftened tome Window. utter. What falls 
on the Diaphragim and beyond it, does not oon n 
s. Of all the Rays which falß on all che Points ef 
| ly: Glaſs," that which falls directly on the Middle, 
des t che Slaſs and the Tube without an) 
x flexion : This then gocs'exa@tyſto-the Middle of 
= -the: Vellum. - Thoſe of the Bundle of Rays - 
which are ſomewhat oblique with regard to the 
utter, meeting à Surface of the Glaſs already in- 
- elined a ſmall matter,” bend there and incline le 
to the Perpendicular: | By tis Means, they dra 
neater. that of the Middle, and meet onithe Vel. 
lum atꝭ the ſame Point. 'Thoſs:which fall farther 
towards the Edges of the-Glaſs are more oblique, 
e rate The | 
f o on, * 
more - conſiderable; ) again” brings item upon the —4 
Vellum at the ſelf ame Middle pdint on which tke 
perpendicular Ray fell. All theſe Rays gathered in 
A ſingle Point, ſtrongly Wine Ae eee 
WVellum the Middle of the Pyramid. The Bundle 
of Rays, which fem. boßt due in widening 
on the Glaſs/in the Form of 2 Sugat· loaf, thay be 
called a Cone of Rays; and on che contrary; the 
Bundle of Rays, bats ee Ch where they 
have been bent; go and gather. in a Point on the 
Vellum, we wilt dll a Pencil of Rays; becabfe 
2 ſingle one world produce on the Vellum too 
weak an Effect, whereas all theſe Rays gathered. 
from one Point of the Ohject an one Point of che 
Vellum, there very ſtrongly mark out 1 
Points of che Ia to be "Seu cherten 
From the: Foint that terminates the T of the- 
Pyramid, imagine a like Cone of Rays falling on 
the Saß: The ſeveral Parts of chat Cone bent in 
e win al. e 
. mY ; : ge 
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be depicted in order. From all 


NVS o NI d 02. 
in a Pencil, the Extremity of which hall. | 


g Natal fall on the lowermoſt Patt af the Vel-» 
lom. On the contrary, there aſcands from he 
Foot of the Pyramid on the Glaſs, a Cone of 
Light, which ſhall go and gather into 4 Pencil- 


point towards the uppermoſt Part of the Vellum 5 


and the ſame will happen to all the Pojntsof be 


Pyramid in proportion, and in moving the ſlidi 4 


o Pipe backwards and forwards; vou Will at 
Hring the Vellum to the focical Point, or to the — 


a Medium where the Union of the Bundles 


Rays, proceeding from each individual Point of the 


Eigure, and gathering into ſo many Peneils, ſhall 
Abet Pencils, there 
reſult a Multitude of ſmall lively Points, all colour - 


ed and exact, which being proportionably: ranged | 
among themſelves,” as thoſe of che Pyramic ate in 
large, preſent you with a perfect Picture of it en ä 


2 Vellum, the Farhfeinels of which far excels. 
* that of the Pieces of our greateſt Painters. But as 
ays that come from below, gather at the Top 
* the Vellum, and thoſe which: proceed from the; 
Right of the Obelisk, gather at the Left of the 
ſame Vellum, and ſo of the reſt, che Image is in- 
verted z 40 dat che Pedeſtal iv above, and the. Croſs; 


| below. F i. T4 A 5 


In thus ping you whiar: walls in that” arti- 


1 bend Machine, I have, my dear Chevalier, revealed 
d yu What paſſes in our Eyes I. is che fame e 
to che Order r The Diaphragm of 


Paſt · board deſigned to remove che Rays which/ 
might come to Giforder the Image, by — exceſ- 
ſive Multitude, and by the Jnexaftneſs of their 
Union, repreſents the Iris or coloured Circle, which 
is on the fore · part of the E ye, with this Difference, 


that the Paſt- Board always — the ſame per- 


ture to the Rays; whereas the Tris of the Eye,-by, 
* playing of its — M * n Time 
If dilates 


* 


* 8 


10 DIA EL OGUN VIII. 
dilates the Aperture, which we call the Eye⸗ball, 
ben we ſtand in need of à ſtronger Light; nd! 

ſoon contracts it, When an Exceſs of Light might 

either confound the Image, or fatigue the Organ. 

Do you paſs fucceſſiyely from a dark Place in- 

to broad Day - light, and from thence. into the 

Dark, wid Eooking glaſs in your Hand; you 

will fee your Eye ball widening in proportion as 

you enter into the Shade, and then contract in pro- 
portion as the Eight ſhall be more gr lets glaring: © 

The Manner in which the Rays are bent in the 
cotivex Glafs, and in the Air which follows it to 


the Vellum; is an Imitation of the Path of tbe 


Rays through the Humours of our Eyes: And as 
the Extremities of the Pencils form a clear and di- 
ſſliner, bot at the fame time an imwerted Image on 
the Vellum; the fame Pencils trace out on the 

Bottem of our Eye, à ſmall and very exact, but 
inverted Image of Objects. If after the Experi- 
ment of the Glaſs and Tubes, of which I have 
_ juſt ſhewn you the Uſe, you ſhould till doubt of 
the Inverſion of the Image in your Eye, you might 
convince - yourſelf of it, by placing at the Hole of 
a Windowhutrer, which looks cowards the pub- 
liek Place, the Eye of a Sheep, or of an Ox freſh. 
killed, After having curiouſly taken off the thick 
Envelopnictts which ſyrround the Bottom of the 
Bye, eben to the tranſparent Pellicle which incloſes 
the iſ Humour, it is ft you hold apply an oiled” 
Paper to it, Then the Obelisk which ftands in the 
Midde of the publick Place, the Houſes and Inha- 
bitants, mall come atid paint themſelves moſt clear- 
ly; and in a wenderful Fore-ortening, on the oiled 
Paper; Bur al ehe Images will be inverted? s- 
cha he contented with this coarſe; but true 
Iden of: the” Fönctions of the Eye, which well de- 
ſerde, ür dne Day or other we (ſhould make 
e ee Study," We doe are able to judge. 
Rn 7 > RE 2 „ 
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of the other” Wonders of the Uſe of the Efe and 

of the Light.” But, to judge of them che better, 

let, us chuſe ſome eminent Place, where dur Eyes 

may perform their Functions without an Sen, 

and Where we may he ſenſible how ue! fg t = 

are, from the very Beauty of the Pro {it itſe 

We may place ourſelves either on the Flat of the 

Royal Obſervatory, or rather on one of che 

Towers of the Cathedral Church of Paris, So | 

ſoon as I approach the Gallery which is at . 

one half of the Horizon of near, or 

more than fix” ſquare Leagues, TIO 

itſelf in little on the Bottom of my Eyes, with * 

Strokes as repreſent there the Mountains, cbe 

Royal Palaces with their Avenues, the Steeples 0 e 

the Plain, a Un: the Buildings of an immenſe 

City. After having for a Moment indulged my 

Surprize at this raviſhing new Scene, a Croud of 

e offer to my Misd, pper alff. am W 

cein a * 
e e. is, to | —— 5 "the ultitu 

ceive fo much Order in that m - 

cent Picture which covets the e y. 

of my Eye, while an unutterable Confuſion reigns 

at the Entrance of the Eye- ball. From one fingle 

Point of the firſt Objet I perceive, for Inftance; 

the Top of the Steeple of Sainte Chapelle ; there _ 

comes on my Bye x Bundle of Rays, which, in 

widening a little, cover the whole Aperture of „ 

Eye- ball. Ty Point of the Crol d e 

followin * thither. another Pyramid, w. 

falls. a like ene bs pF. he Nays of which cr 

every one of the foregyin there zre x AE. 

| r Points in the Croſs, PB arte oe ſible 5 
me by a thoaſand the like Cones; there will be ten ee 

millions of Cones, or radiating Pyramide, end 

will come from the whole Maſs of the Stecple, ang 

nnn ONEPEY * = 
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Pointe contained in it. Theſe Lines croſſing each 


different Strokes on my Eyetball, as there are 


other, over: power my... Reaſon, by a Croud- in 
Which it loles ixſelf, and where. It meets with, 
nothing but "Confuſion. What will then happen, 
when from all the Buildings of the Town, and 


fſftom all the remote 18 of the Plain, the like 
- Quantities of Rays. ſhal 


come, and all meet at the 
ſame Entrance? The Iris which ſecures the Entrance 


of the Eye, keeps off what is exceſſiue, and admits 
- . only what is neceſſary : But that very neceſſary is 


an Infinitude of Lines, united in the narrow Com- 


pals of the Eye- ball; and yet none of them ſhall 


80 aſtray, but all follow their appointed Direction 
Vithout any Miſtake. All ſhall orderly, and in 
_ ſmall Collections, go and lodge thetaſelve 

ferent Quarters: All thoſe chat come from the ſame 


es in dif 


Point, both from the Edges and from the whole 


Sutface of the Eye ball, again go and unite in a 
flüngle Point of the Retina, which covers the Bor. 


tom of the Eye; that being the Place of . 
4 . 


dinted for them. They. are never confoun 
hey find their. Way in ſpite of the Croud, and 


IG - gather at ſuch: Points as keep among themſelves, 


and in miniature, the very ſame Order which was 


| + -,, obſeryed.. among thoſe: Points, of the Object from 
 _ + © whence they cawe. 


2. Here is Fill far greater Matter, of 1 


f | F tion... "Theſe 0 IT before me, are not deſigned 
fiot me alone, 


was ſurprized at the innumerable 


Quantity of the Rays they ſend forth, on a Space 


"fo. little as, is the Breadth of my Eye. ball. They . 
- ./" then ſend dat as many on all che like Spaces of the 
2 Mak of Air -which incompaſſes them. For that 


Keaſan it is, 2 Where: ever I go, new Rays al- 
9% replace theipreceding, and not. only 8 Peo- 
ple whom. Curt has drawn to that Tower as 


85 BY 8 Es. but, allo Wb * 
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the diſperſed on the neigh Towers and 
| 2 — might ſee the ſame Obhects as well as 
I. All the Rays which would then ſerve them ate 
wa in Aan, /gnd-u N yer ang 
044] Yorks upon; | e 9647 
. 3. Among all theſe par Ss ent 
Lo fon all Sides arrive at every Eye, thoſe; which 
CER ent themſelves too obliquely, are reflected from, 
- Inſtead of being admitted into the Organ. Theſe 
would. jinfeeble, or even confound the Image of 
what is before us. But we ſhall make them of Uſe 
whenever we pleaſe, and we no ſooner; ſhall turn 
roy Eye that way, but they will be admitted there- 
IS, They then come from all Sides, and their 
3 Miniſtry is always at hand: But an infallible Qeco- 
domiſt hab eſtabliſhed Laws, which ſtop Hart of 
them at the Door; ne ern 
«> ful and efficacious. : |; * 
4. All the efficacious Rays are — er 
5 however the only ones admitted into oh. inefices 
the Eye. There ate near theſe n 244 3 
35 1 Number of others, whoſe” Operations are 
more concealed, and which are drowned by the 
Vigour of the firſt; but which are always ready 
to do the ſame Office in due Time. I., for inſtance. 
make a Pin hole in a Sheet of Paper, and when I 
look through this Aperture, much narrower than 
that of my Eye, I ſtill ewe? the Houſes of 
Paris: But the Proſpect of them is much more 
 - contraſted, and Gb —. much ſmaller, The 
Rays which formed the Get 1 mage, ſhewed it me 
larger only by Refractions, the 5 of which 
depended on theit greater Obliquity. Thoſe which 
form this new and ſmaller Image then ſuffer-ſmaller 
Reſractions: They conſequentiy have}; leſs Obli- 
gqgnity, and are indeed other Rays. Therefore, 
Were · ever we carry our Steps and Sight,” we find a 
e of an ae 3 
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| as ng which _ on Uh het rb 
_ Sprihgs a going; is that this Light be 

a beneficial Guide to us: EG Time wheo al 
is diſpenſed to us in the ſmalleſt Quantity. 

5. And indeed that Portion of Light- which 
from the Sun deſcenqs upon the Earth, is from the 
Surface of our Abode reflected to the Upper- parts 
of the Atmoſphere, Theſe Upper parts, or that 
Maſs of Ait and rarefied Waters, is clear en 
to admit the immediate Impreſſion of the Celeſtial 
Light, and at the ſame time preſents a ſufficient 
Number of ſmall. Sur faces, to the Light reflected 
from the Earth, to bend it towards the Earth again, 

It falls and falls again on Objects ; daſhes from one 

to another, and is divided every way from each 
individual Point. Thus a ſingle Point firſt reflects a 
ſtronger Light; then one leſs ſttong ; then a mid- 
dling Light; and then a Light ſomething weaker. 

All che Returns of theſe reflected Rays are as 
much varied as are the Incidences. The Eyes, by 
this Means, receive from all Sides, and from the 
ſame Objects, Rays of ſeveral Degrees of Strength, 
and of various Obliquity, Which produces a Va- 
riety no leſs mfinite in the Effects. 

6. But if we compare that Light which ink ram 

dur terteſtrial Globe, with «that Which filſs the 
_ whole Sphere of the Sun and of the Planets known - 
to us; What we juſt now admired with Amazement, 
Aduindles even 8 nothing. Of all the vaſt Abyſs of 

Light which the Sun preſſes on all Sides, and 
which he makes to radiate, even to the very Stars. 
we only ſhare that faint Light which is reflected 1 17 
from the Planets towards ds, together with the 
more abundant Portion of it, which falls imme- 
diately on the Karth. But if the Earth be no more 
than a Point in that Sphere, what can be the Light 
which falls thereon? What can be that Portion of 

Light which inlivens all its Inhabitants, * 
e | | ; i | | ve 
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i ve many Objects to thetn, Which has ſo muüqn 

Force,  AQivity, Suppleneſs and Variety in its 

Effects, which, in mort, is unfathomable to our 

| is Underſtandings, for the Multiplicity of *thefe ita 

Operations? To ſpeak the Truth fincerely; if the 


Earth be but a Point. all our terreſtrial Light is but 
a ſingle Line deduced from the univerſal Light. 
7. This is, indeed, the Place to make great Cal 


 culations; and find out vaſt amazing Sums, by 
multiplying the Cones of Light by the Points of 
the Objects; then again, by . theſe 


Products by as many Breadehs of an Eye-ball as 


the Atmoſphere can contain; and Rane in — | 
tiplying this laſt Product, by as many like Atmo- 
ſpheres, as there may be contained in the Space __ 0k 


the hundred millions and more of cubick 1 


© the Calculations 


inlightened by the Sun: But inſtead of giving yo 

whole Pages of 9 let us reſt fariefied WW m 
one of che greateſt Admirers 

of the Works of Gad. How” prerious are thy 


 Wangers unto me, and bow great is the Sum of themt 


I would count them, they are more in Number that 
e Sand' of the Sea:ſhore: How! much fpever I co. 


Aer them ; how. earneſtly ſoever I endegvour to gain 
"the End, or comprebend the Greatneſs of thy Works 


and thy PerfeBtions x ill am I with tber. Whatever 
I fee, like thee, is inexhauſtiblez and after all ny 


5 Calculations, I am juſt where I was. 


Though it be a Benefit to us, now andi chen 4 
preſume to get a Glimpſe of che Iafinite ; becauſe 
we are · never more ſenſible how far this adorable 
Being carries his Kindneſs towards us, than When 


. we are molt convinced of our extreme Littleneſs : 


Yet it is of very ſmall Uſe, to conſume our Time 
in Calculations, which. diſtract our Heads, and iin 


EA on [nfinirude, which will always be 


eee. ur 43; and follow, xecntingrothe Hales, 
i | very 
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very much below'the. Thoughts of the Creator, It 


_ 1s/ undoubtedly' much better, generally to imploy 
dur Thoughts upon what he places within our Reach, 
and on What, in his Works, is moſt proper to 


affect our! Minds. It is chen enough for us, at a 


Diſtance, and as through a Veil, to have viewed 
the Sources of the Light; to have traced it through 


its Paths, and to know the all- wiſe Laws, which inſure 


to every Eye that Portion of Light, which is neceſ- 
fuy t them. Now; let us behold the Wonders of 

that Picture, which the Rays delineate at the Bot- 
tom of the Eye; ſince it is that Picture which be- 


comes our proper Light, our Guide and our 
8. What ſurprizes me firſt; herein, is à perfect 


Diſt inction and Clearneſs, together with the utmoſt 
Littleneſs. We ſometimes are amazed,” on ſeeing 
2 Portrait, very like, incloſed within the Beazel-of a 
King. But here is one Half of the Horizon of 
Paris, that is, a Space of above. ſix ſquare Leagues, 
ſaithfully repreſented within the Compaſs of not 


ite balf an Inch. Here the Calculation is very 
eaſy ; fix Leagues, at the Rate of two thouſand 
Fathoms for each League, as they reckon them at 
Paris, make twelve thouſand Fathom; which being 


multiplied by themſelves, to make the Area of that 


Surface, will amount to one hundred and forty 


four millions af Fathoms. I Would fain know, 
what Space or Room the Picture of one of the 


eateſt Objects 1 ſee on the Plain, can fill in my 
e, or near ly ſo. But as the Objects which are 


very near me, fill a very great Space in my Eye, 
decauſe they are more confiderable with regard to 
me; and the moſt remote take up therein but 4 
very narrow Room, becauſe they mult affect me 


leſs ; let us chuſe an Object but at a middle: diſtance, 


that we may obtain a more exadt Degree of Pro- 


portiom The largeſt Building which offers at a 
N | 5 | 


. 4 


; middle: 5 


f A 


* Wing 


middle · diſtance in this vaſt Proſpect, is the Gallery 


of the Larure. It ia not quite one hundred Fathom 


Wa , 
t 


long i Let us join it to the Pavilion of; the Tui. 


rigs. on one Hand, and to the Old Leute an the 


others which together, let us ſuppoſe male three hun- 


7 


#. 
7 
=” 
- 


dred Fathom: Though this be much nor than che 


Truth ; yet will it, at᷑ that rate, ſtill be hut the four 
hundted and eighty | : ; 

tween the Space which the Image of the er, of 
the Loavre fills in my Eye, and the Image of che 
whole Plain, as between the Gallery atſelf nad the 


thouſandrh Part of the whole 


3 


« 
8 # 
„ 
7 
— 
my 


Daa ergy: ee, 
r . 


Loebre, which 1 perceive. diſtinctiy, do get fill - 


in my Eye the Space of one; four: hundred and 
| 
. . £00 1 d 


el the Which 
ſenlibly goes from the Village it left, A5 by little 
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: 
4 


ei y thouſandth Part of half an Inch. How Von, 
derſul a Picture is this But what: a. Maſter painter 


* 
4- 


I 


perceive on the Plain a Coach, Which ic- 


andi little gets into the Avenues! bf Fi I 
| have a mind to meaſure in the ocular Picture of the 
Plain, che Space which correſponds;to the Duned- 


ſions of one League, which I ſaw the Coach 
make 3 2 League of abobe two thouſand Fathom 


ſhall not, by much, take up at the Bottom of my 


Eye, the Space of one ſingle Line. What Space 


Addces then the Coach and Horſes $1 up id the Eyef 


And iſ I cannot judge of their Motion, but by tbe 


ſucceſſive; Alterations: of Place madel within 


Eyes, of the ſmall Image which repreſents the E 


| Feet; this: Image muff not only have moved n 
five ot fxthouland different Points; but alſo have 


fetched five;' or ſax thouſand proportional Paces 


| within the Length of chat Line, be fe Eiortes 


_ which che Light has painted at the Botiom of my 


* 7 
2 * 


7 


2 — - - 2 
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[ a Courſe 
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Courſe of half or three quarters of an Hour, 


| 8 b collivg e er 
Part of an 


W 10 This — Picture thus Rated it the 


of the Rye, is the Effect of the chree Hu- 
mou which divide it. If the Bundles of Rays 
which come and ſucceſſtwely bend therein, ſhould 
be gathered nts Pencils chere before: they ſhould = 
touch che Hottom of the Eye; or ſhould; they 
touch it before all thoir Seele Gere gg we into a 
Point ; he Organ would indeed be ſhaken : We 
Ahould have che Perception of che. Preſence of 
„Light: But the Image being not formed by an 
Order ef Points, which ſheuld imitate the Order 
of choſe of the Object from which „ of 
Rays cames the Viftzon would be confuſed. 
Let u not here overlook the Uſe 7 God 
ima of thoſe very Rays which moſt ſtrike * 
our Organ, and arrive thither in the greateſt 
e otder. Nothing makes greater Im- 
The cane . preflion; on che Eye, than thoſe long 
bee, Strolces ſo d. 0 
thouBodieh, 4 uneven;:;and-fo bright, or 
3s l the Lrradiationd which attend the 
+ ob of luminous Bodies. Whente can thoſe 
es proceed? How do they act? What are 
8 for God has 3 at the Eutre- 
5 0 of botkithe Eye: lids, a Border petfectiy round, 
always msiſtened wich an Oil which iſſues from it 
through ſmall 'Orifices; and makes it at all times 
of the dleareſt Smoothneſs and Gloſs. / By that 
Means the Eye· lid ſlides over the Eye, without any 
Roughneſs, and from time to time bruſhes it, to 
clean it of the very tninuteſt Dirt or Duſt, which 
the Hair of the 1 of the. Eye nde 
chad not been able to ſtop perhaps or Keep off. 
But that Border or String has- ſtil another very 
different Effect: It is a true Looking · glas, cound- 
n to e . Lenne 
4. Roun 


1 * i 1 3 "YL ", 1 i ro . . i Fg „ 
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Raundgeß the Light that falls cherecu The Light 
Which luminous Bodies ſrnd thither id always more 
Active, and that Part of it Which ſhall enter the 
Eye ball, will abrays take a powerful Impreſſſon 
chere. But there ia hut a very ſmall Number of 
Rays reſſected from the Border of the upper Eye- 
Lid, toward the lower Part df the Eye- ball, that can 
_ enter it, a8 there is but a very little Quantity of 
Rays, teflected from the Border of the under -Eye- 
d towards the higher Part of the Hyteball that 
cun de admitted therein. Theſe Strokes, Which, 
e you ſec, enter the Eye but obliquelys can never 
regularly paſs through alt: the three Hume, nor 
bend in order to gather there, and obnfEquently 
tom neither Peneils or any Images: But theßx 
 , Rrongly Atike on the Organ, by!the:Imige whic 
Pjeocsed from a Leight, which- paſſes between che 
de 5 the Eye · lids, they neceſſarily are confuſed 
FVbichſreſembles che une ven Separation of the Hairs, 
Thense proceed the cadiating Ciowns wflich in. 
do mpaſs the Image ef a Bande ſebn at great Di- 
ange, and above all the Image off the Stars and 
dhe Sug, Would you be certain of the Fact N Draw 
your: Rye-lids very near one another ut the Set 
Ak luminous Body Im uniting u greater Number 
df Hairs, to break the Light which arres on the 
_ © Found- Borders, you incrdaſe the Number of the 
lurge Strokes, ſa far as d con ſdund and per plex 
the Image of he luminous Body. Have yo a 
Mind ta produce a quite contrary Effect i your 
Eye Take a Wheat raw, the ſmalleſt Part of it 
ce ſpecially, and neareſt to the Ear: the End of 
e 3 4 Paper, and dok at this Sun through 
de melt Hole al that" Pipe: The" Rays which 
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and this Thall render the Image of the Sum, or of 
may other Object, much ſmaller. But if the Rays 
of the: Soi cannot this Way get at the Borders of 
the Iris, e e eee e, of the — 
9 lefs. ſhall they reach the of the 
ee are ſtill more remote: But then, - 
ſee-radiating Crowns no more. Perhaps 
Rays" ref reflected from the Inſide of the 
| C StrokeFhere 
and þ Gre and eveal warying Coloareround the” 
folar Image: But the large Strokes will be-iticirely, 
"ow den fen ben 1 5 1 ke * 
long; Pipe, is in more than a Point without 
J 3:43; gat r 
and rarer Mindb (fbr 1 
ſhall ED no Diſtinction between N Ae | 
this, chat he who made the Stars; had then hot 
Man in View. It is ſo very true that he made the 
Stars, for the Eye, and che Eye for the Stare z that,” 
in order to inſute the Serwis of cheſe venere 
Globes to Man, and to render the Impreſſion —_ - - 
them lively -andaffe& "00 him, note ighſtanding 
* er — e the Caution to 
ſe e Eye, two eylindrical Eocking- 
jlafſes, which, without forthe any Itnage, im- 2 
Delliſn, then and ſet off, by a radiant Suede, 
the In the Star, or of the inflamed Box 
1 in the Eye Tod had hither looked 
vpon che te Pads which: ſurround aur Eye-lids, 
as two very indifferent or inſignificant Things 1 bur We 
the weakeſt Inſtruments became frumful in greaare . 
Effects in the Almighty's Hand. The Sun, wink 
all its Fires, would not afford us the Splendor of = 
the Day, were it not for the Bubbles eee 
| of che Atmoſphere. * The Light veflectecd from the 
eee the Atmoſphere, would not en- 
dier Objects viible to us, were it not for the u- 
IVE * ene enen. 
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' Uling of a couple of ſmall round and glazed Strings, 
that God, for our fake, borrows the chief Bright- 
neſs of domeſtick Lights, the fineſt Strokes where- 

with he crowns the Sun, and the whole Glory of 
the Heavens in gene, 3 mn 
11. But we ſhould ſtill remain in Darkneſs, and 


in a real Chaos, notwithſtanding the all-wiſe Po- 


E has put between the Structure of the 
Þight and that of our Eyes, in order to make us 
correſpond in general with the Univerſe.z did he not 
every Moment create in us a particular kind of Sen— 
ſations, whereby. his Deſign is to inform us regu- 
larly of the Preſence of what is round us. The 
Light, the Eye, and our Senſations, do then pro- 
ceed from the fame bountiful Hand, and from the 
ſame benign Intention; If other Animals hae a 
Share in the ſame Advantages, ; as: I believe L have 
demonſtrated to you, that they were provided with 
Senſes capable of guiding them, purpoſely that 
they might free us of a great many Cares, and in 
a Word, that it is for us alone 8 and ſee: 
The Succours which enable our E 
than our Jealouſy. The great and important Trutnx 
which preſents itſelf here, as a Reſult of ſo long a 
Series of Wonders, is, that we inceſſant] 2 "Ho 
_  rience in the Heavens, on the Earth, and within 
ourſelves, the Action and Influence of an ,infinice 
Wiſdom, which ſeems to have made it her Buſineſs 
ama , 3 
_ - The Light reflected from: a Tree, and bent with- 
in my Eyes, may affect them, tis true: But it de- 
| lineates two Images in-my Eyes, and I fee butone . , 
Tree. It paints in m an inverted Image. 
and I ſee the Tree in a ditett Situation and upright; 
It paints in y Eye a Tree, which does nat bx 
,AnG . 
* 


much fill the hundred · thouſandth Part of one 1 


- 
- 


"2" * 
"= "ME. 
* 


meſticks to. 
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and the Tree I ſee is eighty Foot high. I myſelf 
am net fix” Foot high and two Foot broad, and 
have the moſt real Senſation, not only of a very 


. . * on » * a 
- * . 7 he. + ata 
% F 


» 


ge" Free, But of the Plain of St Denis, and, of 


the Diſtance which is between the Earth and the 


Son. Sure this is incomprehenſible: But it is but 


the more evident, that this Marvel is the Work, 
| Hot indeed- of the Light, which can only agitate 
_ the Bottom of my Eye, nor of Nature, which is 


an Idol a mere Ideal Power; void of Reality; but 
of God alone, who intimately operates within me. 


Therefore, the Sight of a Tree and of the Sun, 


which God ſhews me, is as real and as immediate 
4 Revelation, as that which led Moſes towards the 


durning Buſh. The only Difference between both 


theſe Actions of God on Moſes: and me, is, that 


- the firſt is out of the common Order and Oecono- 
my; whereas the other is occaſioned by the Sequel 
and Connexion of the Motions God has eſtabliſhed 
to rule both Man and Naturmeee. 
12. The Habit of ſeeing ſo ſoon as we open ut 


Eye lids, makes us look upon that ration as a 


Re The — — plain and intelligible: However, 
I ſhal 
Religion are not more above our Underſtandings, 
than the Manner in which we ſee, or than that in- 
moſt Sentiment which we experience, of the Diſ- 


boldly aſſert, that the Myſteries of our holy 


ſition and Magnitude of the Things which are 
remote from us That my Bye, by the Help 


of an Image bar i Eines broad; or my Soul; 
with an Organ of half an Inch, ſhould fee eight or 
teten ſquare 'Beagues, and diteern the Beauty, the 
Form, the Situatioh, àud Diſtances of one million 
of Objects diſperſed all over chis Plaip, is a My- 
ſtery truly ĩnacceſſible to ali our Reaſonings. That 


Ope#ation muſt either be Corporeal or Spiritual: 


But whatever it may be ſuppoſeil do be, it will in 
| both Caſes be equally above our Reaſon. It is an. 
—_ 1 . BE un m 


9 


't 


o bc oe as A 


VISION 15 


unfathowable Abyſs: But it is a Truth, and an un- 
doubted Matter of Fact. What I can conceiye of 
3 Wells that i is a great deal for me) is, Firſt, or 
od being alone able to work this" Marvel with 
me, 1 continually experience the Effects of his Pre- 
| ſence and Goodneſs: Secondly, That in Nature, 
as well as in Religion, he is pleaſed to grant me the 
"Uſe and Communication of certain gy and 
of certain Truths, without unveiling to me a8 
"the Ground and ature of what he vouchſafes LY 
inform me of; and in ſhort, that to diſptite'prove: 
and duly atteſted. Truths, by * 5 * 
does not conceive them, is às little feaſonable, as 
if 1 ſhould tay, I NES do not ſee Paris, nor 
its Churches edel t cqnceive howy being 
ſo little, I Pes have the Perception of fo ak 
Extent. Unbelievers build on the Authority of 
this Prigciple of modern Philoſophy ; ; viz, not 
admit of any Thing, but what we Clearly and e 
dently know. Let them fa then, when they 
their Ryes to the Light; J ſee oo for 'r LY 
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TNSTEAD of a Field imbelliſhed Sub all Ge 
greateſt Beauties which the Spring and the Art 

ot Man may convey and gather there; let us con- 
ceive. this all over covered with Snow, The Light 
of the Sun, which begins to aſcend our Horizon, is 
_ ſtrongly. reflected by that \ univerſal Whiteneſs 
which overſpreads it. The Day is conſiderably 
brightened ee Our Eyes ys freely expa- 
tiate over the whole Plain, its Surface being per- 
fectly opened before us: Ever Thing is inlighten- 
_ ed and vilible, and: yet 0 and ndiſtinguiſh- 
ed there; and this Confuſich ef the Objects does 
not properly proceed from the THickneſs of the 
which covers them: For the River is ſtill 
45 e lower than the Meadow,-and the Meadow 
lower than the arable Grounds, A Tree or a Houſe 
till preſerve a Form, which help us to diſtinguiſh 
; ren tolerably well. We, muſt be at the Trouble 
20 gueſs, however z and the | Uniformity ef the 


f Whitenebs, notwi its Splendor, hinders 
* from — ocks from the Habita- 
| rr 8 Tions 
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tions of Men, the Trees from the Hills which bear 


them, the tilled from the untilled Lands. 


We then ſee all, but can diſtinguiſn 


— Such would have been the cn cf the 
Aſpect of Nature, had God allowed Ohe. 
Nr without the Diſtinction of Colours. 


We every Day admire that noble Art, which, 


by lightly foreading a few Colours on a Cloth, 
makes us ſee thereon Objects which do not exiſt, 
It deceives us by ſhewing us à tnere Outſide and 
Drapery: But if this Diſtinction of Colours skil- 
fully managed, is alone ſufficient to make Realities 
appear to our Eyes, where there are none; it very 
i . ſhews the bountiful Intention of him who 


painted and cloathed whatever is round us. 


| 4 Each individual Piece was by him rendered diſtin- 
1 Each Kind wears its peculiar L. ivery. 


hate ver is for our Uſe, has à diſtinguiſhing Mark 


"which characterizes it. We need be at no Trou- 
ble, when we want to diſcover the Thi 
HD for. The Colours point them to us. 


enn 


To what Delays and Perplexity ſhould we . 
been reduced, had we been obliged every Minute 
to diſtinguiſh one Thing from another by Reaſon- 
ings? Our whole Life muſt then have been em- 

loyed rather in Study than in Action, and we muſt 
N remained in that eternal Uncertainty, in 
Which Naturaliſts ſometimes are with the moſt mag - 
nificent Hypotheſes, 'or as Chymiſts, after a thou- 
fund. and a thoufand' Difioluriogs or e 30 


ty Speculations: And it is plain, that he con- 


" God's Inreqtion was not to br Mankind about 
2 from us the Ground and Principles of Beings, 


in order to recall us effectually to the Neceſſaries of 
Life, and the Praftice of Virtue.” The Earth was 
got made to lodge Philoſophers apart, and ſolitary 
© Pramer bor to be covered with a Society of 

13 | Brethren, 
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Brethren, bound to each other by Wants and, reck- 
procal Duties. For this Purpoſe it was, that God, 
inſtead of the long and tireſome Method of Inqui- 
ries and Reſearthes into the Nature of Individuaſs, 
was pleaſed to grant Mankind, and even the Ani- 
mals that attend them, the commodious, eaſy and 
expeditious Way of diſtinguiſhing Objects by their 

Colour. Man opens his Eyes in che Morning, and, 
behold, all his Reſearches are made. His Work, 
his Tools, his Food, and whatever concerns him, 

cleatly offers itſelf to him: He id at no manner 
of Loſs to diſſ inguiſn Things. The Colour is the 
Ticket chat guides his Hand, agd Wy: ods 
it whither it ought R ar 
11 be Deſign of ine us nb: 
ts 87. diſtinguiſh Objects at Sight, is not the 
ture, only Thing chat gave Birth to Colours. 
VIIn this, as well as in every thing elle, 
God has had reſpect to both our Pleaſures and our 
Wants. To hat other Purpoſe than that of placing 
us in a delightful Abode, can he have adorned all 

the Parts of it wich Pictures ſo ſtriking and ſo di- 

verſiſied? The Heaven, and whatever is ſeen at a 

Diſtance, were drawn at full Length. Splendor, 
Sublimity, and Loſtineſs of Style, are the Charae- 
ter of them: Lightneſs, Delicacy. and all the 

Beauties of Miniature; are found again in Objects 
deſigned to be ſeen nearer, ſuch as Leaves, Birds, 

and Flowers. And leſt the Uniformity of Colours 

. become in a manner tedious 3 the Earth 

1 its Garment and Attire at every Seaſon. 
- inter, indeed, robs it of great Fart of its 

Beauties 3 but it brings on again 5 Reſt, which is 

of Uſe: to the Earth, and Al of reater L 40. 
him who cultivates it. Why the Earth, 


— 


herſelf with Aue, not balbs 1 by her Matter? | 
5 e 


f vhs COLOUR . 


Theſe Colours, which make ſo beau- 
fat an Effect in Nature, are no leſs * * 
an Grnament to Society and Man- 
kind. They facilitate al their Operations,” as thi 
do thoſe of à great Army. They every where 
aſſiſt Sabordination, by diſtinguiſning Conditions. 
What a Comelineſs do they not communicate to our 


Cloaths and Furniture? They for ever give Em- 


ploy ment to the Pencil, the Graver, the Shuttle 
and the Needle: But after theſe have had their firſt 
Preparation under the Hand of the Artiſt; che7 
ſtill are improved, in being placed with Decency, 
and matched with Judgment and Taſte. | This lat 
2 they generally acquire from the e gf... 

adjes, 

But of all the Seid Coby: my to us, t 
moſt engaging is, their fo well anſwering all our 
Intentions, and fo readily agreeing witk all the 


Situations of our Minds. The moſt common Co- 


Touts ſerve for ordinary Uſes, and for Things of 
little Concern,” The moſt lively and brifliant are 
reſer ved for more notable Occaſions. They $0 of 


our” Feafts, and by their Splendor convey” ev 


where a ſecret Joy and Satisfaction, almoſt inſe 


— 


lowed à Moment, in t 


rable from them. Are we in Affliction? O "op 


Colours then take Flace. They ſurround us wick 


Mourning, and it is a ſort of Comfprt to us, to 


ſee whatever approaches us concerned for our Tren. 


bes. and ſharmg our Affliction wich us. 


Theſe Colours deſigned to vary ſo uſefully 6. 
Scene of the World, greatly deſerved to na fal- 
Ap Enumeration of the Uſes” 
for which they are fir; and we thereby e 
that they 1 a Rank 3 the fineſt Favours of 
the Creator. - But could we now what chey are in 


themſelves? Are they inherent in the Objects ? Do. 
they Q obs in-the Light?” Do Jer re wy, wich- 
in bon, | 


fi 
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8 . 1 * * 75 Colours 8 with all our 
25 if r Senſations: They are partly 
enn within, and partly without us. Wb. 
affects our Soul immediately, is properly no where 
but within ourſelves: But what we experience is 
relative to what paſſes within us. I feel a violent 
Pain when the Fire burns, or a Needle pierces my 
- - Hand; But the Smart I feel is neither in the Fire, 
or in the Needle. Flowers may indeed exhale ſome 
Spirits; but the Smelling is no where but in me. 
Muſical Inſtruments, when ſtruck, do really ſhake 
the Air: But the Sound and Harmony affect the 
PPV TIN I ONT TION 
Thus the Red which exhilarates me, and the 
Black which makes me ſad, are ſo many Percep- 
tions of the Soul, and ſo are all other Colours. 
They are ſo many lively Notifications that we re- 
ceive of what paſſes about us. Theſe Sentiments 
are ſo truly our Property, they are ſo really with- 
in, not without us, chat by the Effect of an 
Order eſtabliſhed to keep our Souls always huſy, 
we in our Sleep ſtill experience the ſame Senſations, 
the ſame Smells, the ſame. Savours and Colours, 
though there are no longer any external Objects to 
excite them. In vain would one ſay, that theſe are 
ou the Remains of the Senſations we have ex- 
perienced, revived again within us; nothing but a 
remaining Emotion, which b I If with ſeve- 
tal others within the Brain, and is followed by the 
-. Senſation... annexed thereto. I grant it. But the 
Reality of that Senſation is the ſame as when we 
= Fe awake. We then ſee. the ſame Colpurs, the 
_ fame Objects, and at the ſame Niſtances. None 
but an. infinitely powerful Being, none hut a Being 
intimately preſent eyery where, can thus cauſe and 
ry ES create in us all theſe ſo oxquiſſtely regu- 
Jar Senſations, which, put üs in 3 Correſpondence 
 Vigheyery Thing about us. And as thoſe Motions, 


Which 
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which diſplace and tranſport. Bodies, are the Order 
after which God acts upon Bodies, ſo that the | 
| ſeveral Degrees of theſe Motions are ſtill no other 
tha the Actions of God diverſified ; ſo likewiſe 
the Senſations which affect our Souls, are the Order 
after which God acts upon our Soul; and all th 
Varieties of Savours, Smells, Sounds, Colours, in 
ſhort, all our Senſations, are nothing but Gods 
acting on us, diverſified according to our Wants. | 
Let ys not glance upon this Truth too lightly. 
Every Thing contributes to convince us of it. 
The Bodies which ſurround us do not come ahd 
oraft themſelves upon our Mind; nor does out 
Soul. get out to diffuſe itſelf outwardly, and to be- 
. come acquainted with what paſſes there. The Light 
4 Which extends from the Objects to us, is nothing 
5 put a Maſs of Corpuſcules, which can at moſt only 
8 ſtrike my Eyes variouſly ; and this or that Impr 
1 


! 


„ | 


ion js not of itſelf more fit to cauſe the Senſation 
of Yellow, than that of Purple. I perceiveithere- |. 

x jn an Oeconomy intigely free, and that theſe Per- 
C - ceptions, ſo 1 regular, are the Work of an 
5 3 mighty Being, who has eſtabliſhed and makes 
0 us ſenſible of them in an uniform Manner, to ac- © 
e quaint us of whatever may be to us of Concerg. 
[= Ho affecting this Truth is! And how fit too, to 
IN maintain within me, an awful Senſe of the Pre- 
a ſience of Him, who communicates himſelf to me 


py intimate Influences, by Advices, and by per- 
4 petual Favours] But this Revelation which God 
ve makes perpetually to us of the whole Qeconomy  - ** 
ne of Nature by the Miniſtry of our Senſes, is becomes 
ne fo familiar to us, that we ſcarce know the Author © 
1g of it again: And we complain of either his Un- 
nd concern or his Remoteneſs, while we both receiye 


u- from, and have in him our Senſations,” Motions, 
Ce , oo 6d Eos a 


vt 


—4 * | 1 : 4 1 9 


* 


I D'TA EL OGVY Ix 
But if che Colours which touch us immediately,  - 
are nothing but the Action of God, diverſified in 
us by, the Preſence of the Bodies round us; we 
may now inquir&, what are in Nature che Accidents, . - 
Strokes arid”; Motions, to which God has annexed +» 
The Senfations by which he affects our Souls. If 

What, by ſtriking on our Eyes, gives Occaſion ro the ' 

Senfition of the Red Colour, is conſtant, and fome- - 

ing: FEEL from What produces in us the Im- 

Preſon of Green; what ſhould higder us to call 

that a red Ray, or a red Body, which is the Occaſion 
"of our ſeeing that Colour, or to call that a yellow «+ 

y, or a yellow Body, which excites in us the Seg- 

_ fation of. Yellow ; ſince all Ambiguity was re- 
moved, by rightly diſtinguiſhing the Perception 
of ſenſible Colours, Which is only within us, from 

the Strokes which proceed from external Objects, 

and which are properly corporeal Colout ? 
„ Theſe are of two Kinds: Some are 
— king." the Rays of the Light themſelves; 
others are in coloured Bodies. That 
there are in the ,Lighr Rays eſſentially ted, orbers 
of another Colour peculiar” to chem, or in ort, 
Rays differently framed, is what can no longer be 
"doubted, after the Moltitude of Experiments, . 
"which Sit Jane Newton a made with all imaginable 

; Succeſs, for. his own Information on that Point; 

let us farisfy ourſelves with che plaineft and moſt 

| practicable of chem. They make in a Window- 

ſhutter a, ſmall Aperture of an Inch in Diameter, 

When the Sun Thines brigkt thereon, the Rays 

received through the Hole into a Room made 4k, oO 

80 and paint the Image of the Sun, or of the 

© round Aperture on the Wall, or on a Cloth, or on 

2 Screen ſet to receive them. If, cloſe to the” 

- Conſult Newton's Opeicks, Gra veſand s Inſtitabes, and the 
| Axperimims which are madear the Abbe Nolle's, Ear cmi 
1 J) “ 
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Aperture, you preſent to the Rays of the Sun the 
80 of a Priſm, that is, of a triangular Glaſs well 


cChoſen, ground true, and ſmooth; the Figure which 
the Rays do then make upon the Cloth, is no 


longer round as before. It ſtill remains of the 
ſame Breadth: But it becomes very long, is termi- 


nated by two ſtrait Lines in its Length, and round- 


ed at only either End. Towards one of the Ex- 
tremities of this Figure, you perceive the fineſt 


Red, then the Orange - colour, then the Yellow, 
and next the Green, the Blue, the Purple, and the 


Violet. Theſe ſeven Colours do not ſtart and 
glare upon one another; but you ſee between every 
two of them gentle Gradations, which partake of 


the neighbouring Colours, and have ſomethiog of 
a Mixture or Confuſion in them. After having 
attentively examined this extraordinary Figure; 
they found out, that it was compoſed of Rays diffe- 


rently coloured, and which being in themſelves of 
a different Nature, go through quite different 


Tracks in the Glaſs, and therefore are differently 


refracted or diverted, ſo as to fall on the Cloth, 
at Points variouſly diſtant from that vhereon they 
all ſhould have fallen, had they not been refracted 
in the Glaſs. A flat Glaſs is not ſit to produce this 


Effect; becauſe the Thickneſs of it being equal 


every where, and the ſame ; the different Rays which 


fuffer different Refractions there, are in proportion 
very, differently bent in their coming out of the 


Glaſs into the Air, which brings them again to 
their firſt Progreſſion; ſo: that they ſeem not to 
have been bent. They remain ſo near each other, 


and ſo much blended, that one Colour does not 
overpower the other. But if the different Rays 


have the leaſt Inclination in their own Nature, to 


be bent or refracted differently from each other in 
the Glaſs; this Difference ſhall become ſenſible, if 


they fall obliquely on a Glaſs whoſe Thickneſs con- 


ginually 
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124 DIALOGUE IX. 
tinually is increaſing. For two Rays, which in 
| going into a flat Glaſs incline towards the Perpen- 
E \ dicular, with a very flight Difference or Inequality, 
2 will come out of it quite cloſe to each other, and 

without forming any ſenſible Angle: But if, in 

their entering the triangular Glaſs, they be bent 
with a Difference ever ſo little; that Ray which falls 

à little lower in the Glaſs, having a greater Thick- , 

neſs to go through, increaſes its Divergency. 

When afterwards both theſe: Rays ſhall come into 

the Air, their Separation, ſtill inconſiderable, though 
very real, will become more ſenſible. - At the Di- 
Nance of fome Feet more, the Sides of that Angle 
Will have a ſtill greater Divergency, and at twelve 
or fifteen Foot Diſtance, two Rays, which in the 
Glaſs were divided, but a ſingle Point will be ſepa- 
rated by an Interval of half an Inch. The Ray 

which is the leaſt diverted from its firſt Direction, 
or leaſt refracted, is the Red. That which recedes 

\_ "moſt therefrom is the Violet: But then the Red is 
always at one End of the Spectrum or Figure: The 
Purple is at the other End: The reſt of the Co- 
Iours are between them in the aboveſaid Order, 
The red Ray is not ſingle, any more than the 

Yellow or the others: But after a deeper Red, 

there comes a Red of another Degree. The ſame 
Tones, Diminutions and Gradations are found in 
the other ſubſequent Colours. Every one of theſe 
Rays throws on the Cloth a round Figure, cor- 

1 reſponding to the Aperture of the Window. ſhutter. 
And as theſe ſeveral round Figures are but little 
Qi.ſtant from each other, thence proceeds the Med - 
ley of the neighbouring Colours in that Liſt of 
Figures that touch each other. Hence the Unifor- 
mity of the Breadth of the whole Figure: Hence 
the two ſtrait Lines which terminate it, and which 

are nothing but the Extremities of all thoſe round 
Figures delineated by all the different Rays: Hence, 
3 g ns | nn 
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in ſhort, the Roundneſs of the two Ends of the 

Figure, where the two Extremities of the two I 

round Images delineated by the Red and the Pur- A 

ple, muſt neceſſarily be. All theſe Circles, delt- - 

neated by ſo many differently coloured Rays, and 

from which a longiſh Figure rounded at both Ends 48 

does reſult, can never be better repreſented than by | 

q a Row of Gold, Silver, Copper, Braſs, and other 
metal Coins ranged on a Table, and covering each 
other more than one Half. This Row of Counters 
is of ſeveral different Colours, bounded all _ 
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of Rays which croſs your Chamber, by putting a 
Piece of black Paſt-· board with a ſmall Hole intò it 
in the Way: Through this Hole receive oy the 

* By 


red Ray which you ſeparated from the r 


means of the Priſm ; 4b ſhall go and mark out a 
ſmall red Spot on the oppoſite Cloth. Make this 
ſingle Ray paſs through a ſecond, a third, and a 


fourth Priſm, or through a yellow or a blue Glaſs, 


pet will you have no other but a red Spot. Like- 


wiſe, if you receive a blue Ray; it will remain blue 


in all the Mediums into which you ſhall introduce 
it, and in all the Proofs which you ſhall be pleaſed 


to make of it. 55 | | 
The Rays have then in the corporeal Light, 
Firſt, - A Colour and a Conſtitution peculiar to 
every one of them. | Secondly, They have each its 
different Degree of Refrangibility, that is, of Diſ- 
poſition to be refracted or bent. They have a third 
Property, vix. That the moſt eaſy to be bent in 
the Glaſs, is likewiſe the eaſieſt and ſooneſt refle&- 
ed, when it reaches the Surface of the Air on the 
other Side of the Glaſs. Thoſe which have the 
greateſt Refractions, are the firſt reflected, when the 


Obliquity of the Air into which they tend through 
the Priſm, becomes great. For this Reaſon, when 


they give the Priſm a Motion, which increaſes the 
Obliquity of the Light; with regard to the laſt 


_ - - Surface of the Glaſs, and conſequently with regard 


to the Air which touches that Surface; the Purple 


is the firſt Colour, to which the Air on the other 


ſide the Priſm refuſes a Paſſage, and which being 
totally reflected in the Priſm, diſappears in the 
long Figure projected on the oppoſite Cloth. If by 


inclining che Priſm, you a ſmall matter increaſe the 
_ Obliquity of the Rays, then the Indigo- colour 


vaniſhes, then the Blue, and ſo of the reſt. The 


Red however is the laſt that leaves the Place. 
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0 „ But. when thoſe Rays which we but now ſaw 
ſeparately, by means of the Priſm, art united and bi 
concur ; then it is that they produce a Marvel far 1 
more ſurpriz ing than all we juſt obſerved” Ac- | 
cCording to our Notions, they ſhould be much ab 
tered by their Reunion, and make a dull muddy | 
Colour; as happens to the Colours of Paintets, 
Wyxhen they are blended together on the Pallet. The 
Reyerſe of this happens to the united and cocur- 
ring Rays of the Light. They then make the clear ® 
_ eſt and the moſt lively White, which becomes im- * 
perfect only in proportion as its Tracks are diſcom- ; 
_ . poſed or not collected. Aſter having, by means of 
around magnifying Glaſs, called a Lens, united all 
the Rays that come from the Priſm, and gathered 
them on a Piece of Paſt- board, into a very ſmall 5 
round Spot of the higheſt: White; with a Ruler 4 
cover that Part of the Lens on which you obſerve 4 


e 


the blue Rays to fall, and the little white Spot be- 
comes yellowiſh, or of a dull and dirty White. 


Put the Ruler on the Part of the Lens where ou 
ſee. the red Rays enter; the Spot then begins tu - 
become ./bluiſh, From the Combination of the 


ſeven. chief Colours, and of their ſeveral Degrees 
differently blended, the Grey, the Brown, the 1 
Olive, Sc. theidlate- colour, and all the other ſub- 
ardinate Colours do proceed. The Black is not 
in Nature: It is nothing: It is a Privation of re- 
flected Light; and the leſs Reflexion thete is, the 
deeper is the Black. But we may much better con- 
ceive, how we are to judge of it, hen, after having 
_ feen- the Rays themſelves, we ſhall have dwelt a 
Moment on thoſe Bodies which 5 them, 1 | 
which we-ſhall call coloured Bodies. 
The Elements of which the large Ret 'Colowed, 
ſmall Surfaces of Bodies are made, muſt: Bodies. 
be: conceived as: Laminz: of an extreme Smullneſa, 
5 a <5 an Nature and Thickneſs, and to * 
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128 DIALOGUE R. 
other differently inclined. The Rays of the Light 
being in their ow Nature quite different among 
themſelves, find not the ſame Relations and Diſ- 
poſitions in all thoſe Laminæ on which they fall. 
One Lamina that will receive and refract the Yel- 
low in its Pores, ſhall totally quaſh the Green. An- 
other will partly admit a Ray, and partly reflect it. 
A third, which in a certain Degree of Inelination, 
would have admitted and refracted the Purple, 
being differently placed and inclined, refuſes all 
manner of Paſſage to it, and reflects it intirely. 
At firſt Sight tis plain, that this may be diverſified 
in infinitum. Here a ſingle Inſtance may account 
for ten thouſand. A Woollen Stuff is made up, as 
it were, of an infinite Number of ſmall Threads, 
themſelves made up of other Threads ſtill incom- 


parably finer. By this Diſpoſition it is capable o 
reflecting all the Rays of the Light; which gives 
it the white Colour. But the Duſt inſenſibly ſticks 


to it, a Drop of Oil falls on one Place, ſome other 
Liquor is flung on another. Thus new Lamina 
are conveyed into the Pores of the Wool; whence 
follow Reflexions of ſome certain Rays, which 
Being alone in that Place, interrupt the Whiteneſs, 
and form a Spot, by the Interruption of the Uni- 
formity of the reſt of the Surface. You ſcower 
that Cloth: You cleanſe it from theſe heteroge- 
neous: Laminz, and give it its former Whiteneſs. 
+ If you dye that Cloth, what do you to give it a 
new: Colour? The whole Art of the Dyer amounts, 
to only -repleniſhing the Pores of this Cloth-with 
Particles ſeparated from the Cochineal, the Grain 
of Scarlet, or any other Matter, of Service that 


way. The Multitude of the new Laminæ which 


they throw into it, and which they know how to 


make to ſtick cloſe thereto by means of Allum, Sc. 5 
is ſo great, that the whole Surface and Inſide of he 


Stuff are impregnated with them. And all theſe 


* 
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Laminæ of an uniform Structure, being fit to ad- 1 
mit within their Pores all ſorts of Rays, except, for 1 
laſtance] the red anes; the Stuff in this Caſe hall bl 


refle&*none but the Red; and that in a certain De- ' 
, gree of Strength, or with a Mixture eicher of Pur- 4 
ple or of other Tints. It will either be a Scarlet- | 
red, a Crimſon died in grain, a Cherry-colour, a a 
*Roſe-colour, a 'Fleſh-colour, or any other reddiſh 
Colour whatever; Tis true, there remain always 
in that Stuff ſome Laminæ fit to reflect green, blue, 
or other Rays: And this is ſo very trug, that i 
you offer to a Scarlet- Cloth, or lay an a blue St 
A yellow Glafs, that is, one mixed with ſmall Lamioge % 
fir to admit every way a great number of yellow 
Rays, then either the blue or red Stuff ſhall. cop- 
tract a yellow iſh Caldur ; whereas the ſame yellaw 
Glaſs beng applied to a yellow Stuff, ſhall. | 
heighten its natural Colour. For alike Reaſpnit 
is, that a Cray-fiſh, from the greeniſh! Colour it 
had when alive, becomes red when battled. The 
Fire which penetrates the Cray-fiſh, carries off 
from the Pores of its Shell the Lamiæ of Hill, | 
Salt) Ec. chat filled tem, and it t brings fotth 
Laminæ fit to reflect the red Rays, and to abſorb 
al other. The Stuffs you call e gealle Stuffs, 
are made up of a Warp of oneCalour, and a Woof 
of another: Mhence it happens, that we ſee hon 
Colours ſhine therein, either ſucceffively or together. 
The Neck of a Pidgeon, a Pheaſant, orany-other 
Bird, is covered with Feathers, which have each 
a double Row of large Lamine, every one of 
which is made up of à double Row of ather mall 
and extremely chin Lamine. The large ones are 
of a clean Texture, and covered with an Oil which 
makes them ſſũùne: The other ſubordinate Laminæ 
male -:ſoveraÞ different Textures. | The Elements | 
* theſe” different ** 
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and differently ranged, of courſe reflect or admit 
quite different Rays. The Bird cannot move his 
HFlead ever ſo little, without preſenting to aur Eyes 
ſometimes ſmall Surfaces, fit to reflect Rays of a 
certain Kind, and ſometimes other Surfaces fit to 
reflect Rays of quite another Species. Wy 
We ſhall conclude theſe Remarks by the Black, 
and therein find the Confirmation of all we have 
ſaid. A black Surface is nothing but an Amaſs of 
porous Elements, or of Laminæ ſo univerſally 
Pierced,” that almoſt all the Rays in general are ad- 
- mitted and totally abſorbed therein: So, that by 
reflecting ſcarce any of them, the Body becomes 
black, even ſo as to appear a Hole, and a deep 
Hollow rather than an Object. This we eaſily 
obſerve in thoſe coloured Bubbles, which Children 
make with Water and Soap. The Salt, Water, 
and Oil which make the Sides of the Bubble, are 
heavy Matters, inceſſantly ſinking down towards 
the lowermoſt Part; ſo that the Bubble grows ex- 
tremely thick there, while it grows very thin up- 
wards. As the Elements which compoſe the upper 
Part and Sides of the Bubble, become thin and 
tender, they reflect Colours livelier, finer, and of a 
more pleaſing Delicacy: But they become ſo very 
thin towards the upper Part of the Bubble, that 
they admit the Light intirely, and reflect not the 
leaſt Ray; which ought to make that Place appear 
quite black; and ſo, indeed, it happens. There 
ſieem to be pretty large Holes at the Top of the 
Bubble; becauſe the Sides, which are ſtill real and 


_  . » Intire in it, reflect no longer any Rays, are no more 


perceived ; and the whole Bubble burſts the next 
Inſtant after; „ Fe 
_ "the Light, andd in coloured Bodies. In us, they 
a e — oa 

. — 5 8 7 With 


* 


* * #ad. inal PSF.” 9 
* . P 9 — * BY | "I ih e 7 2 P 
N g 9 3 py Ee 5 p * f : 
- by 1 L 
* 


Oe COLOURS. x3r 
with God intimately affects us, in order to diſtin- 
uiſh the Appearances under which he preſents all 
he Parts of the Univerſe to us. In the Light, 
Colours are ſo many plain Strokes perfectly di 
guiſhable from each other; but which, beſides their 
Primitive Variety, ſtill form, by their ſeveral Mix- 
tures, an infinite Combination of Changes and Gra- 
dations. Colours, in ſhort, are very different in 
Bodies themſelves; and beſides the Variety of the 
Appearances, there is an abſolute Foundation in 
coloured Bodies, to affirm of one, that it is truly 
. red; and of the other, that it is blue or yellow; 
*% | * ſince the ſmall Particles which reflect one of theſe 
1 Colours, are, by the Inequality of their Structure, 
of their Denſity, Delicacy, Combination, and In- 
, clination, very different from thoſe Elements which 
compoſe a Surface of another Colour. The ſmall 
imperceptible Particles of the Surfaces of all Bodies, 
ate ſo many Sieves, which, as it were, ſift the 
Light. The Rays which may be received and 
admitted through the Pores of one of thoſe Sieves, 
may be rejected by another. The White is a very 
fine Sieve, that ſuffers nothing to paſs thro'. The 
Black is the coarſeſt of all, which lets every Thing 
through. For this Reaſon it is, that a ſingle Sheet 
of perfectly white Paper, covering the Hat of a 
Traveller, or the Cap of a Child that walks, ſaves : 
him from exceſſive Heat, by reflefting it into ' | 
the Air. For the ſawe Reaſon it is, that black | 
Stuffs, and all black Bodies, are ſooner heated, and | 
"an Game. TS TO HO Eg : 5 
Here Phyſics offer themſelves with all cheir 5 
. ems, to make us conceive, by what Mecha- : 
niſm the Subſtance of the Light performs all theſe 
Wonders. One Hypotheſis pretends to account 
for each of them, by making the'Globules of the 
Light of Partides of unequal Sizes ſo that the 
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biggeſt ſhall form the Red, and the ſmalleſt make 
the Purple: And in order to ſupport their Suppo- 
. fition, they have recourſe to the Violence of the 
Red, which fatigues the Eye, while the Violet 
affects it but very moderately, Another Syſtem 
pretends to extricate itſelf better, by giving the 
Globules of the Light, or their Particles, different 
Degrees of Swiftneſs. Another being afraid of 
 |teripg by theſe Unequalities the Equilibrium eflen- 
tial to Fluids, will needs have Recourfe to a Di- 
verſity of Figures in the Particles of the Light, 
and in the Pores of the Surfaces ſtruck by. them. 
Many other Syſtems may be deviſed and thought 
of. It is fit we ſhould liſten to them all, and be 
bigotted to none; not only becauſe there is no 
Explication, that can account'for all we ſee in Na- 
ture; but becauſe we are not ſure, that the Me- 
chaniſm which appears to us the moſt probable, 
be exactly what the Almighty made uſe. of. Rut 
'the Benefit we 'may reap from thoſe little Syſtems 
invented by Men, is this; that though there were 
in Light no other than the Artifice we endeavour 
do conceive therein, (and no doubt the Artifice we 
thus imagine is far inferior to Reality) yet does it 
always hold true, that there is in Light no Globule 
or any Particle, but what has received its proper 
« > and Weight, its Degree of Swiftneſs, its 
«Place and appointed Courſe, Whatever / Syſtem 
or Oeconomy we may be tempted to eſpouſe, 
in the one as well as in the other, it is evident from 

the Regularity of the Effects, that all theſe Par- 
ticles of Light hape received Orders peculiar to 
them, and which they moſt faithfully execute. 

They march together, but every one in its Rank. 
One never anticipates the Right of another. In 
ſome Caſes, chey are to go without Diſt inction, 
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cedency is fixed between them, When they go 
ſeparately, in entering the Red always goes firſt, 
andthe Orange andorh Colours efrter in ther Th, 
but Side-ways, and with Deviation; as it were, of 3 - 
of all, The Order of their Return is no leſs 
regular. When theſe Colours fall on a Surface 
Which can admit them all, and at the ſame Time 
the Obliquity under which they fall begins to be 
great; the Purple rebounds the firſt, and no longer 
paſſes through the Surface, The Iadigo follows 
next, and the other Colours do the, ſame, as the 
Objiquiry increaſes. Fhe Red continues its Courſe 
longer, and is the laſt reflected. . 

From hat has hee juſt obferved we conceive, 
that God, who alohe was able to form the exterior 


and ſenſible Surface of all organized Bodies, has 


alſo taken care, in a Piſtribotiom truly) immenſe, 
to regulate the Form, the Thickneſs and Order of 
the very minuteſt Elements, of which their Maffes 
are compoſed; that the Shape and Interftices of 
thoſe minute Elements might preferve a juft and 
in exact Proportion, with the ſuperlative Minute- 
neſs of the Particles of the Light; and that theſe 
Particles, being themſelves of ſever different Kinds, - 
they might ſometimes rebound! from theſe ſmall 
Elements, fometimes croſs their Interſtices, and 
thus produce Effects always new and regular. Front. 
this noble Oeconomy, eftabliſhed ia the Sen- 
ſations our Souls experience; from, that Order 
we juſt now admired in the Structure of che Rays 
of the Light; in ſhort,” from that which we can- 
not refuſe to acknowledge in the” very minuteſt 
Elements; ſay, from theſe” three | Orders, ; elta- 
bliſhed one upon another, and indeed uſeleſs with- 
out each other, the Sight and Uſe of Nature do 
refuft. For whoſe ſake were ſo many Cautions, 
Aud has all this Care been taken? n 
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| A- L Bodies expoſed to the Aſpect of the 5 


receive their Light and Colour from him. 


We moreover ſee theſe Bodies attended by a Shade 


inſeparable from them, and which may in its Turn 
deſerve our Reflections. Shadow is not, like Dark- 


neſs, a Thing of nought. It is attenuated Light; a 
more or leſs conſiderable Diminution of the Light, 
reflected from the Surface of Bodies, in a Place to 
vhich the Sun cannot directly throw its own. Laws 


invariable and as ancient as the World, cauſe that 
Light to daſh. from one Body upon another, and 
from this, ſucceſſively on a third, and ſo on like 
Water in a Caſcade, but always with new Dimi- 


| nutions of Force from one Fall to another. Were | 
it not for theſe all-wiſe Laws, whatever is not im- 
mediately, and without any Obſtacle. interpoſed, 
under the Sun, muſt be enveloped in total ark-- 
. neſs. While the Sun chears the Eyes of thoſe. who 
* in the Curt of a Building, 5 who have a 


ind to view the Infide, or the oppolite Front of 


I it would e 2 a ſudden be . in the darkeſt 
1 Obſcurity 


every individual Particle of that thin Subſtance, it 
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Obſcurity; and the Tranſition from the inlightened 
Side of Objects to that which the Sun does not 
ſhine on, would, throughout Nature, be like the 
Paſſage from the Surface of the Earth to the In- 
ſide of Vaults and Cellars. But by an Effect of 
the powerful Springs, which God ſets a going in 


puſhes all the Bodies on which it falls, and is re- 
pelled thereby, on Account both of its Spring and 
the Reſiſtance it finds from them. It daſhes on 
and bounds from the Bodies it has ſtruck and 
brightened by its direct Influence. From theſe it 
is 5 on to thoſe round about; and though it 
thus paſſes from the one to the other with a con- 
tinual Loſs, it ſhews us even thoſe not expoſed to 
the Sun. From one Surface to another, and from 
turn to turn, it at laſt reaches the remoteſt Re- 
ceſſes; and when it can no longer there procure 
us the diſtinct Sight of Objects, it till ſhews them 
us confuſedly: It at leaſt prevents our Tumbling, 
and informs us of all Dangers. e n 
What the whole Maſs of Light does in Nature 
in great, by changing itſelf into a Twilight after 
Sun: ſet, each individual Ray of Light does at 
every Inſtant, in transforming itſelf into a Shade 
by its ſeveral Daſhings. Any Portion of Light 
Which has already been of Uſe to us, inſtead of 
ſuddenly ceaſing to be of Service, on the contrary 
prolongs and even varies it, as it grows weaker. 
Theſe ſeveral Degrees of Force rule our Actions, 
and ſuit themſelves to our Wants. The great Beau- 
ty and lively Splendor of the Ton Light, make 
us ſet our Apartments towards the Sun, from 
whom our Life and Health proceed. The darkeſt 
Side will ſerve, to lay up in Stote ſuch Things as 
ſhun the Heat or a glaring Light. The Shade 
ſerves us to judge of the Situation of Objects, as 
well as to be the more * i | - 
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1 ſerves to ang Teng atkiths, are like: Te 
feems to make two different Colours of one, by 
taking from it the Brightneſs it had in the broad 
Day- light. The Scarlet ſeems to change its Na- 
ture, when it comes into the Shade: It will under- 
go another Alteration, when it enters into a Shade 
that is deeper. All Bodies, even thoſe of the 
brighteft Colours, become darker, as they decline 
from the Influences of the Sun, and from the firſt 
Reflexions of the Light, which conveys every 
where uſeful Differences. For in ſetting off an Ob- 
ect by the Help of a Ground, or of another Ob- 
ject, next to it more or leſs dark, it imbelliſnes, 
eharacterizes, and diſtingviſhes in our Eyes, what 
the Remoteneſs or the a of Colout would 
have confounded. ea 
It is, the Study of that Mixture, 
a and of thoſe gradual Attenuations of 
K the Light and Shades, which makes 
one of the nobleſt Farts of Painting In vain ſnall 
the Painter know, how to compoſe a Subject, to 
place his Figures, and to draw the Whole in a cor- 


rect manner, if he knows not, by the Attenuations 


and exact Degrees of Light and Shade, how. to 
make ſome Objects draw near, others to fit back, 
and to give them all their Contours or Out- lines, 
their Diftances and different Degrees of Strength, and 
the Appearance of Reality and Life. Draughts- 
men or Deſigners, to expreſs. their Thoughts, only 
b. 1. uſe weaker or ſtronger Shades. In- 
f in order to multiply the Co- 

pits of che nohleſt Pictures, uſe no other Colour 
chan the White of their Paper, which they convert 
_ as oy Objects as they pleaſe, by the Strength 
and Degrees of Shade they cover it 
ring, in with: Or elfe, they do the Reverſe, and 
*  furrow the whole Copper-plate with 
large Strokes; ſo that the "FO! they _ apply 
© thereto, 
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Aon when blackened, wouldf rom the Preſs pre- 
ſent nothing but an uniform Shade, or a univerſal 
Black. They afterwards ſcrateh or burniſh out of 
their Plate, more or lefs .of th The 
weakened Parts of the Shade become G. many” 
Points of the Objeft 5 and che more theſe Points 
of Shade are flat nd Wh erazed, the fro 
the bertes-heighthed:: are the Lines of the O 
| Beſides: the important, r of N | 
conveying 4 greater Diſtincte 4 
Picture of Mitüre, the Shade" 
with it every Wee other fr ee Acpantaę 


I mean, Coolnels.. ae Be Wick e 


what Shade"is to Birkneß old is no 


the Abſence of Hear, as . is baly dhe Pi. 
vation of Light: And as kh FI not take 


the Uſe of ee Dey pot olnefs 'which 
_ attends: t des Po Hg W he: Uſe: of a mild 


and moderate Warm.. N 

As che Summer comes on ae the Coolrieſs 3 
becomes neceſfary? Godſpreads"and” thickens the 
Shades whitfs procure it for us. He gives Strength 
to the Leaves, and prepares *convenient Coverty, - 


under which*the - drooping Flocks ſhim'the Beams 


and Heat ef the Sun!“ Man comes tiflther to re- 
oy be eos the 


freſh his ethaufted Spfrits 2 


Cool, without being in the "There he con- 
tinues his Work) without ring de deprived of the 
Sight of Nature“ When che Return of Winter _ 


ſhall again bring him to the Ch} imne y: corner, then | 


ſhall the Leaves become uſeleſs to him; and then 
is the Time of their Fall- But Man. falk ſee u 
ſpring again with his renewed Wants.” e 94, 


That Shade, ſo üſefiſt in its own Na- d 


ture, —— wade more ſo by the In- 23 


he gave ro the feveral Uſes it was of. "When hs. 


ſees it follow exactly all the Situations of the Sun; 
5 0 
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or rather, when he obſerves, that the Motions of 
the Shade are the ſame as thoſe of the Rays which 
would fall on the Ground, were they not interrupted 


nn their Courſe; he informs himſelf of the Path 


of the Sun, by that of the Shade: He makes the 
Shade of a Pyramid, a Style, or a Column to fall 


on Lines and on Points, where it ſhews him at one | 


View, and without any Trouble on his Part, the 
Hour of the Day, the Elevation of the Sun above 
the Horizon, and the exact Point of the Celeſtial 
Sign it actually is in. The Reaſon of this, Prac- 
tice is eaſy to be conceived. ' Imagine in the Hea- 
ven a Point exactly over our Head, and which we 
" ſhall call Zenith after the Arabians, who, next to 
the Greeks, were our Maſters in Aſtronomy, and 
have fixed the Terms of it. Let us ſet up a Pyra- 
mid or a ſimple Pole perfectly perpendicular; and 
let us extend it in Imagination up to the Zenith, 
by a perpendicular Line reaching from one to the 
other. If the Sun ſhould come to our Zenith, one 
of its Rays would fall down that Perpendicular on 
the Pyramid; the Point of which oppoſing to that 
Ray, no greater Obſtacle on one Side than on the 
other, it would form no Shade. But if the Sun 
deviates from the Zenith, its Ray falling obliquely 
on the Top of the Pyramid, the Point of Shade 
made by its Top on the Earth, ſhall be diſtant from 
the Foot of the Pyramid, in proportion as the Sun 
ſhall be diſtant from the Zenith, and the Length of 
the Shade may then be called the Diſtance of the 
Sun from the Zenith for that Day. If the Length 
of the Shade varies from Day to Day, at the Moment 
of the Sun's greateſt Elevation, when he is in the 
Meridian or at Mid-day, it may be calculated, how 
much the Sun draws near or recedes from the 
Zenith in the Compaſs of a Year. That Shade on 
the 21ſt of June N. S. is the ſhorteſt, and on the 
22d of December N. S. the longeſt it can be 15 
720 | 8 | whole 
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whole Year. All theſe Points of Shade faithfully. 
obſerved and marked, ſhall then be the faithful 
Image of the ſeveral Situations of the Sun in the 
Heavens, and the ſucceſſive Inequalities of that 
Shade ſhall expreſs the Succeſſion, Order and Li- 
mits of the Courſe of the uin. 
_ Inſtead of the Shade we may make Sun-dials. A 
uſe. of a brisk Ray of Light through  Meridian-lige. 
a Shade or Hole, which comes, and with its Ex- 
tremity whitens and marks out among Points and 
Lines drawn on the Ground or otherwiſe, the Place 
which relates to the Progreſs of the Day, or of the 
current Month. Some uſe a ſmall round Aperture 
in the Cieling or the Wall, having a South-aſpe&, 
on a Pavement or an inlaid Floor. They lay on 
that Pavement, rather than on the inlaid Work 
which the ſukry Heat or the wet Weather always 
injures, a Lamina of Marble or of Copper, which 
directs its Extremities towards each Pole. This 
Line is called a Meridian- line; becauſe it neceſ- 
ſarily takes in all the Points on which the Ray of 
the Sun will fall every Day of the Year, at the 
Inſtant when that Star is equally diſtant from the 
Place of its Riſing and that of its Setting. And as 
it riſes or goes down differently in the Heaven, ac- 
cording to the Seaſons. of the Year; the Point of 
Mid- day, though always received upon that La- 
mina, falls thereon higher or lower, according to 
the Situation of the Sun. This Variety is there 
expreſſed by ſo. many Marks, which point out to 
you and exactly diſtinguiſh the Solſtices, the Equi- 
noxes, and the daily Diſtances of the Sun from the 
Aquator, towards either of the two Tropicks, be- 
xween which its Courſe is confined,  _, 
Such is that famous Line, which Zgnatio Dante, 
a Dominican or white Friar, delineated in the Church 
of St. Petrone of Bologna, Ann. 1575, to mark out 
chiefly the Points of the Solſtices and the Fquinoxes, 


. 
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the Non-obſervanꝛe of whieh had diſcompoſed the 
Order of che Holy-days. That Line was placed 
m ſome ether Part of the fame Church, and in- 
fintrely improved by tlie great Caſi ni. l 
Of this Sort is the Meridian line delineated at 
the Royal Obſervatory. Such are all thoſe, Which 
Private Perſons now make in their own Studies, or 
in any other Place, the better to regulate their 
A quite different Uſe of the Shade, or 
Des father of the Light ſurrounded with the | 
'- -*. > deepeſt: Darknels, is commonly made. 
They put upon a Table a fort of little Room or 
Tent, ſupported by Laths, and well cloſed” with 
good ſtrong Cloth. That Tent, which moſt com- 
monly is wade in Form of a Pyramid, is termj- - 
nated by a large Glaſs of a lenticular Form, above 
which are two-ſmalt Uprights, deſigned to ſupport, 
and at Pleafure to incline a flat Looking-glafs, The 
Rays of the Objects from every Side fall on that 
Glaſs, whence, by the juſt Diſpoſmion given them, 
they are reflected on the lenticular Glaſs, korizons 
tally placed at the Top of che little Room. That 
SGlaßs, which is thicker in the Middle than at the 
Edges, refracts and draws theſe Rays near each 
other, fo that they paint the fore ſhorteted Image 
of the Objects on the Bottom of the Room, where - 
on. a Linen cloth or a white Paper is laid, in order 
to give them more Strength. If you turn your 
Back to the Objects, and put your Head under the 
Fore curtain, but in ſuch a manner, that the Light 
cannot get into the Tent, the external Objects are 
feen painted there with: all their Colours: It is not 
. Poſſible to ſee a more exact Froſpect or Landskip 
Whatever. It is Nature it felt. 


* 


This pretty Invention goes 


farther than mere 


 Amuſemene. We may very uſefully exerciſe our- 
ſelves, in delineating on a Paper the Lines which 
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terminate, or the Out- lines of the Ohjects. We 
may place at the proper Diſtance, a Perſon whom 
we order to put himſelf in this or that Poſture, or 
take ſuch or ſuch an Air of the Head, and an 

other Attitude we may want. And it is nat * 
an eaſy Matter, to exerciſe one's ſelf in the moſt 
difficult Parts of Drawing; but we ſhall Iixewiſe in 
a very ſhort time take the Profil and Proipect of a 
Caſtle, of a Landskip, or of a large Town with 

its Towers and Stceples. By this Means, you are | 
ſure of the Exactneſs of the Figures and Situations, 
| You afterwards take the Tune neceſſary, to ſhadow 
each Piece, according to the Degree of Force it 
ſhould have, or to _—_— the whole, withour loſing 
Sight of the Original you copy after, Thus Na- 
ture proves the moſt learned and molt convenient 


of Maſters to us. po 1 
It is an eaſy Matter to make of Shade another 
indeed leſs entertaining, but ſometimes more necel- 
ſary Uſe. You have a Mind, without giving 
yourſelf any Trouble, and without any Inſtrument, 
to know the Height of a Tree, a Building, a 
_ Steeple, or a Hill The Shade of theſe Objects 
will immediately acquaint you with the Truth of 
the Matter; provided you don't make the Opera- 
tion immediately after, the Riſing ot before the Set- 
ting of the Sun; becauſe the Shadow at that Time 
ſhortens or lengthens ſo ſuddenly, that there would 
be a Miſreckoning from one Moment to another. 
Thruſt into the Earth a Stick peer 
ſectly upright and perpendicular. Mea- T9 Enow the 
fure the Shade of it, This is either. Toter by us 
longer, ſhorter, or equal to the Stick. Shade. © 
It will be with the Shade of the Tower 
compared with the; Height thereof, as with the 
Shade of the Stick compared with the Height of 
the Stick irſelk. Meaſure the Length of che Shade 
. of the Tower, which ſuppoſe. you found 20, be 


twelve 


* 
1 


thoms. 
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twelve Fathoms. After having in the ſame manner 
meaſured che Shade of the Stick, divide this laſt 


Length into twelve equal Parts, which we ſhall call 
Inches, Minutes, or any other Name you pleaſe. 
By applying that Meaſute to the Stick, you, for 


Inſtance, find, that it is but ten Inches, or ten of 
' thoſe equal Diviſions or Parts. This being ſo, the 


Shade of the Stick is of Courſe two Inches longer 
than the Stick itſelf. The Shade of the Tower 
does then likewiſe exceed the Height of the Tower 
by two Fathoms, and thence you are unqueſtion- 
ably informed, that the Tower is ten Fathom high. 
If, on the contrary, the Shade of the Tower hap- 
pens to be eight Fathoms, and the Stick to exceed 
5Yy. two Inches or Parts its own Shade, which you 
ſhall have divided into eight equal Parts, it thence 
follows, that the Tower is by two Fathoms higher 
than its Shade is long: It is then ten Fathom hi 

Finally, If the Stick is equal to its Shade, and the 
Shade of the Tower, immediately meaſured, proves 
to be ten Fathoms, you may, without any other 
Calculation, be certain, that the Tower and its 
Shade are equal, and that its Height is ten Fa- 
This Compariſon of the determined Height of a 
Pyramid or any other Gnomon, (or Object ſer up, 


to inform us of ſomething by its Shade) affords us 


an excellent Method of fixing certain Points of 
Geography. For Inſtance; ir we know from 
faithful Memoirs, the Proportion which is at Pekiz, 
between a Tower a hundred Foot high and its Sha- 
dow, on the Day of the Summer-ſolſtice at Noon, 
and at the ſame time find another Proportion at 
Paris, between a Gnomon one hundred Foot high 


and its Shade; from the Difference of theſe Pro- 


Portions we are informed, how much Pekin is nearer 


than we to the Line which bounds the Courſe of 
"the Sun. For the nearer a Place is to the perpen- 
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dicular Fall of the Rays of the Sun at Noon, the 
ſhorter likewiſe the Shade of Towers. there 
to be, We may then judge how much nearer one 
Town is to the Point of the Solſtice than ano- 
ther, from the Unequality of the Shade of two 
Towers of the ſame Height under the Meridian 
Sun of any particular Day: e 

Though Man's Skill contributes ſomething to 
theſe ſeveral Operations; it conſiſts only in obſerv- 
ing the Motions of the Light, and in making uſe 
of the Helps which Light affords us. The Fluid 
wherein all theſe Lines and ſeveral Directions ſub- 
- fiſt, touches us immediately: But the Source of 
the regular Motions, for our ſake operated therein, 
is thirty three millions of Leagues diſtant from us. 
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105. by the manner in which he has con- 
ſtructed and placed che Sun, has made it the 
Centre of the Diſpenſation of chat Day and thoſe 
Colours, which were <0 render the World viſible : 
But his proſgund Wiſdom, which 3 2k in bring 
ing a Multitude of great Effects out of one and the 
fame Inſtrument = deſigned moreover the Acti- 
vity of that wonderful Globe, todiftribute through- 
out the Earth the juſt and exact Quantity of Heat, 
which therein gives Lyfe.to Man, Animals and 
Plants. Tis true, Heat can create nothing. Or- 
ganized Bodies are not indebted. to it for their 
Structure; and the Elements which - nouriſh and 
make theſe organized Bodies to grow, have alſo 
cir peculiar Nature independent from Heat. But 
it n good Reaſon, chat Heat is ſtyled e 
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ſince God bas appointed it, to ſet the Elements at 
work, and to aſſiſt organized Bodies in their Un- 

folding, Growth: and Perfection, It is that Heat 
which gives Birth to the Winds, by dilating the 
Air. " is that, which, by raiſing the Water on 
high, every where conveys. Coolneſs, Refreſh- 
ments and Plenty. It is that which makes Men 
long for enjoying the Sun, ſince it is that Star 
which ſecures them not only fine Days, but even 
their Breathing and Life. We all of us, withour 
the Help of any Arguments or Inquiries, are ſen- 
ſible of the ſecret Relations, which are between the 
Heat of the Sun and our Life. We value our 
 Habitations, only as they enjoy the Aſpect and In- 
fluences of that Star, We have no Opinion of, 
and diſtruſt ſuch as are by him but obliquely in- 
fluenced. When they are totally deprived of it, 
we compare them to Tombs: And it is becauſe 
the Sun warms whatever it lightens, that we ſtyle it 
the Soul of Nature. 9956. ea 
But ler us not entertain of him an Idea more 
advantageous than Truth will admit; and let us be 
ſure; not to fall into the ſame Miſtake as thoſe 
Nations and. Philoſophers did, who honoured it as 
the Father of Light and Fire, In the greateſt Re. 
moteneſs of the Sun, and in the darkeſt Night, 
we {till have the Uſe of the Fire at our Command. 
There may be then at leaſt one fort of Fire, which 


we do not always receive from him the Moment | | 
we uſe itz and it will perhaps be the ſame with the | 
Fire or Heat which we experience in Preſence of = 


the Sun, as with the Light itſelf, We have re- 
marked, that the Light Was not any Emanation of 
the Subſtance of the Sun: That it was before him, 
And not in i vicky Sree 3 ; 

dus during the Night, wherein the minuteſt Spark of 
"Mm renders it Enfible to us, as it is in the broad 


| R Sun PA it violently upot 
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uss in ſhort, that the Sun was not, any more than 


- a fingle Spark, the Mover of the Body of the Light. 


Though the Light ſhould in itſelf then be a real 
Fire, the Sun, whieh puſhes it towards us, would at 
moſt be only a magnificent Inſtrument, deſigned to 
communicate to a great Diſtance the Uſe of the 
Fire, by the Univerſalit of the Impreſſion it gives 
he Ligbt; and we ſhall always be forced to ook 

igher than the Sun, for the Principle of that im- 


menſe Action, and the Original of this noble Oeco-- 
n x 
But the Intention which has formed theſe Springs, 


and the Hand which governs them, ſhall become 


more ſenſible to you; nay, you will needs be 
" amazed, at the Conſideration of the Cautions that 


were employed to ſecure the Length of our Days, 


\- When I come to ſhew you, that beſides the Light 
which fills the Univerſe, God has placed near us, 
and purely for our Sake, as well in the lower Strata 


of the, Air, as within the Outer=cruſt of our Earth, 


an Element full of Force and Activity, which we 

- Thall call the terreſtrial Fire: That it is that Fire 
Phich is the conſtant. Support of our Life: That it 
- owes. its Exiſtence neither to the Sun or to the 
Light; and that what it receives from the Sun, 


amounts to no more than a ſtronger or weaker Im- 


pulſion, which it receives from it, by means of 
that Fluid the Light, which extends from the one 
to the other. d «i 


To avoid all Diſputes, 1 ſhall grant, if you 


o 


a pleaſe, that the Light is a real Fire, and that it can 


both burn and give Light, in proportion as its 


Activity or the Impulſion it has recewed is greater. 
Tou may call this the Celeſtial Fire, if it burns by 
ijtlelf, and not by means of our Fire. But it ſeems 
to me evident, that there is a terreſtrial Fire, a 

very near Neighbour to us: That it enters more or 


leſs imo the Compoſition of terreſtrial Bodies: 
5 | J 
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That: it is diſperſed through the whale Maſs of the 


Air, eſpecially of the lower Air: That it is not 


perceptible in terreſtrial Bodies, ſo long as it e- 
mains impriſoned therein: That it is not viſible in 
the Air, ſo long as it is in Equilibrip, and equally 
diſtributed cherein; but that it breaks out, when 
it is agitated or confined; in ſhort, that, far from 
being the Light, it has the ſingular Property of 
being puſhed and acted on by the Light-when agi- 
tated, and of making, in its Turn, the Light to 
ſhine by repelling it. I ſhall rather make uſe of 
Matters of Fact than Arguments, to convince yon 
of thoſe extraordinary Means, by which God pre- 
ſerves Mankind, and in which we find the affecting 
Proofs of a kind Benevolence, which cayld have 
no other Object thah ourſelvees. 
1. We may experience a very gentle Warmth in 
a very dark Place, and conyey the brighteſt Light 
through the Windows of a Room wherein we feel 
aun enceſſive Coldſ .. ter; 
2. The Fire which comes out of a German Stove 
ſenſibly affects us, without making the leaſt Im- 
preſſion on the Eye, otherwiſe ſo eaſy to he affect- 
ed; becauſe that Fire, though abundant, is much 
diſperſed, equally diſtributed, and ineapable af 
puſhing; the Light upon our Eyes; except here 
it is agitated, confined: and accelerated. On the 
contrary, the Light reflected by che Body of the 
Moon makes a- ſtrong Impreſſion upon the Eye, 
Without having however the leaſt Heat. Here is 
then a very plentiful Fire without Light, and a 
very bright Light without Heat. 
3. But it is an eaſy matter, to diſunite the terre- 
ſtrial Fire and the Light ſtill more. Let us place 
ourſelves on the Top of the Alps, or on the Nico 
of Teyd? in the Iſland Tenzriffe, nearly at the En- 
trance of the Torrid Zone; or rather ſtill on che 
Toop of the Cordilieras in Peru, which is in the very 
E A Es © | Middle 
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Middle of the fame Zone, and on the higheſt 
Mountains in the Univerſe. Lou imagine, as you 
"aſcend, and more and more appreach towards the 
Sun, that you are going to experience a greater 
Heat. But I adviſe you not to venture that Jour- 
ney ſlightly cloathed: For I muſt tell you, you 
may be not abſolutely free from ſhivering under 
the warmeſt Fur- lining. The more you ſhall: af- 
cend, the ſharper will the Cold appear to you. 
The Air of the Pico, under the twenty eighth De- 
'gree of Diſtance from the Equator, is ſharper, 
"though without Wind, and in the Month of Auguſt, 
than the Air of London under the fifty ſecond De- 
gree of Latitude, and during the hardeſt Froſts 
that were ever experienced there. This Fact, at- 
teſted by very credible Witneſſes , begins to hint, 
whether the Body of the Fire comes from above 
or reſides below. But as you might be inclined to 
think, that the Reflection of the Plains makes up 
the Force of the Light; inſtead of a Mountain 
terminating in a Point, let us chuſe the Cordilieras 
of Peru. Lou are not to imagine them fo many 
irregular Pyramids. We on the contrary find there 
very ſpacious Plains ſeveral hundreds of Leagues in 
Length, and which being higher than the Region 
of the Clouds, and of the terreſtrial Vapours, are 
cheared with a pure Light, which muſt needs be 
there very active and powerful; ſince it every Day 
falls chereon almoſt perpendicularly: No Wind 
comes thither to weaken, or any Fog to blunt it: 
Nothing, in ſhort, is fo brisk as the Reflexion of 
that Light. Thoſe Places however are deſtitute of 
all Heat. It cannot ſo much as melt the Snows | 


* The Air, at the Top of the Pico, was as: cold as 1 have 
known it in England in the ſharpeſt Froſt I was ever in. Ex- 
trat ſtom the Relation of the Veyage made te the Top of the Pico, 

3 M. J. Kia. Philo Traut, abridged, Vol. f. it. Peg. 
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Which lie lower on the Declivities, or aſſiſt the 
Production of any Plant whatever. No Traveller 
ever ventures on this dangerous Journey, without. 
covering himſelf as warm as he would be in the 
North. He ſometimes, is frightened on finding 
Men and Horſes dead, with Cold, which continue 
Riff and unchanged for ſeveral Years together, in 
Ie perfectly inacceſſible to Heat, Rain, and 
ects. | . : i 
Were the Light the ſame Thing as our Fire, the 
Heat always would increaſe in proportion to the 
Light, when it is not croſſed by the Wind, or inter- 
cepted by any Clouds. Here is however an ex- 
tremely brilliant and perfectly reflected Li be 5 
hich. yields but little, or rather no Heat at all. 
1. have then ſtill the greater Reaſon to think, that 
if the Light which we receive in our Climates, 1s 
therein accompanied with great Heats, it is he- 
- cauſe, it puſhes towards us a Fire which it finds 
there, and which is not ſo abundant in more ele- 
yated Places. „ 1 
4. And really, as I deſcend from the Top of 
theſe cold Mountains, (and we find rhe fame 4550 
ſo in coming down the Alps and the Apennine) | 
breath a milder Air. I proceed to Places, where 
the undermoſt Snows begin to melt, while the up- 
Perch remain impenetrable to che Light, how 
bright and glaring ſoever it may be. AI come 
ſtill lower, F perceiye a little Graſs, and the Ferti- 
ty, inpreaſes 2 with the Impreſſions of the 
Heat, Soon after I walk .a-croſs. Herbage and 
Woods; gad at laſt I am (though the Sup be but 
juſt up) obliged. to rid myſelf of che Burden of my 
e Ahh eee 
Could ſhelter me againſt the ſharp Cold ef the Up- 
per-grounds. The Change I experience, as I draw 
- nearer he Plain, is then in che Fire elf, and pot 
ip. che Light.” Th — 
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J went from the lower Lands, and every thing, as 
| 3 were, invites me to acknowledge its reſiding 

. wa „5 
My firſt Suſpicion gathers Strength from other 
Experiments. A burning Coal, which, 'being 
offered to the Focus of a ſpherical concave Glaſs, 
darts its Heat by parallel Rays on another Glaſs 
placed at forty, or even fifty Paces Diſtance, ſends 
thither a ſufficient Number of them, by a reflex 
Fire, to burn a few combuſtible Matters, in the 
Fotus of this laſt concave Glaſs: Whereas the 
bo of the Moon, heightened by the Reunion, 
and giving in the focal Point a Degree of Bright- 
nefs, which Meſſieurs of the Academy of Sciences 
Judge to be five hundred times greater than that of 
the Full Moon, warms nothing there, nor does ſo 
much as cauſe the leaſt Agitation imaginable in the 
Liquor of the Thermometer, which even the Ap- 
. of the Hand is capable of raiſing. A very 
ittle Fire then diſplays a greater Capacity for burn. 
ing, than a very great Light does: And who 
knows but the Light does not burn by its own 
Power, but by the Mediation and Interpoſition of 
the Fire it puſhes forth, when it is come up to 4 
certain Degree of Activity, or when being bent in 
the Convexity of a Glaſs, it unites its whole Force 
| In a fingle Point, and there ſtrongly quickens the 
Fire it meets with, becauſe this reſides in the Air? 
Let us not degrade Light: Let us ſuffer. it tq 
aue the Reputation it has, of being able to warm 
and burn in proportion to its Strength. How que - 
ſtionable ſoever this its Prerogative may become, 
from the foregoing Experiments; it is enough f 
we have made it 8 that there is a terreſtrial 
Fire, amidſt which we live, which becomes ſenſible, 
when the Light of the Sun preſſes on and puſhes it 
e ws, Jn yeh wakes the Light ſhine in 


* 
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the: middle of Darkneſs, when i is with Violence 
carried againſt it. 
6. The Light 1 any Hindranee paſſes 
through Cryſtal, Glaſs and Jewels, But moſt of 
theſe tranſparent Matters ceaſe to be ſo, the Mo- 
ment the Fire penetrates through or makes them 
red; and that Fire, very far from being the Light, 
does then actually tefſect and intirely repel it, with- 
out yielding it any Faſſage. 

7. The Light of ent Sun, which ſparkles wick 
n. very little Heat, even in the midſt of Summer, 
on Mountains, where it finds leſs Fire to preſs, ſo. 


ſwiftly throws down upon us the more abundant 


Fire it finds in the lower Air, that it renders it 
furious, and makes us ſuffer ſultry Heats, even 
when it no longet'ſhines above our Horizon, and 
when the Night is come. Was Light Fire, we 
ſhould have exceſſi ve Heats, before as well as aſter 
the Solſtice, and in May as well as in Jui, The 
Light, at the End of theſe Months, is "equally: 
brisk and active: That at nine o' Clock in the 
Morning, is the ſame as that at three in the Aſter- 
noon. But the. firſt only begins to quicken the 
Fire, whereas the Fire violentiy agitated, ſtill 
maintains its Fury a good while after the ſecond is 
gone. The Light does then only irritate the Pe, 
and is not the ſelf-ame Thing with it. 

8. What makes us confaund them is, e e 
of ſeeing them almoſt never aſutider. Above all 
we are apt to believe, that a Stroke of Light is in 
itſelf a Stroke of Fire, oy we ſee it pals through - 
a lenticular, or refleſted from a concave Glaſs, 
and there burn or ealcine what is offered to the - 
Focus. But the Light is not of itſelf perhaps more 
HPurning in that Point than in any other: Ti true, 
its Activity and all its Efforts are centred there, 
It prodigiouſiy quickens the ſmall Quantity of Fire 
ROS Om there, and which, n it keeps\ 
L 4 cloſely 
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4 cloſely impriſoned. It renders the Fire it finds 


there furious, but does not bring it thither ; or if it 
there precipitates the Fire from ſeveral Points, yet 


that is no Argument, why we ' ſhould confound it 
with the Light. 20 


9. So many Proofs we have to produce, em 


ing that the Light is diſperſed throughout the Uni- 


verſe, and that it is preſent every where, even 


| when it is unmoved, and in Appearance void of 


Action; ſo many of almoſt palpable Proofs have 
we to offer, ſhewing us, that that Fire has been 
placed for our Service, not truly above the Air, as 


| Ariſtotle thought, or in the Light, as we may fancy 


from ambiguous Proofs, but in the lowermoſt Re- 
gions of the Air, in the Neighbourhood of the 


Earth, and in the Earth itſelf to a certain Depth. 


Nor are you to think, that this precious Ele- 
ment, the true Support of the Life of our Bodies, 
(and who knows but it may be that Life itſelf?) be 
any way hindered in its Operations, from its having 
been placed in the:groſs Air, in the Water and in 


the Earth. How theſe Elements are conſtructed, I 
indeed know not: But what ſtrikes every attentive 
Eye is, that the Structure and Artifice of them is 
ach, that they unitedly produce the nobleſt Effects, 

and that oftentimes the one is perfectly void of 


Power without the Aſſiſtance of the other. Light 


increaſed accelerates the Motion of the Fire: The 
Fire collected dilates the Air, the dilated Air raiſes 
the Water, the Oil and the Salt. All the He- 
ments blended together roll in the Atmoſphere, 
whence they ſpread all over the Earth, and ſtrew 
Bleſſings every where. Tou fee at one View the 
Conſequences of this wiſe Mixture. 


Though perfectly impenetrable by our Under- 
ſtanding, it is demonſtrated by Suite of Fact; 

and it is in particular an unqueſtionable Truth, 
that the Element of Fire reſides in the Air we 
„„ 7 00 yy 
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f 


the Fire abandons in receding from the Earth, be- 
comes intolerable: The Water which the Fire 
does not ſupport, refuſes to flow for our Uſe, and 


by freezing becomes as hard as a. Stone: The 
Earth, deſtitute of Fire, is a heayy: Maſs, void of 


— 


Action and lite 
The Fire dwe 


the Crevices and Openings of Volcano's. The 


Water carries it together with the Sulphur, a great 

Way from the Iron Mines, It is waſhed from them, 
and we ſee it iſſue together with the Mire of hot 
Baths. It is not leſs real, for its apparent In- 
activity in the Filaments of Sulphur, in Fat, in 

Woods, and in all Vegetable Bodies. A brisk 
Shock diſcloſes the Fire, which reſides even in the 


Bowels of Flints, or at leaſt the Fire of the Air, 
which is catched between the two Points that ſtrike 
againſt each other.. . < 
Tbe rubbing. of Glaſs- tubes, or of the Axle- 


” 


tree of a Wheel, not only heats them, by quicken- 
ing the Fire, which makes 2 Part of their Subſtance; 
but even diſplays Particles of that Element, often- 


times capable of cauſing a Conflagration. Theſe 


Sparks, fetched either from Stones, or out of the 
Air, and violently. agitated- againſt each other be- 
_ . tween two Mill-ſtones without Corn between them, 
acquire a Degree of Force capable of ſetting the 
ee and the adjacent Buildings on 
No Body is ſo apparently deſtitute of Fire, as 
Marble and Metals are, but what grow hot by 
violent Motions, not only by the Agitation cauſed 
in the Fire that ſojourns therein, hut alſo by the 
Communication of the Fire, which is heightened in 


e e Ay e e he. eee 
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breathe, in the Water we drink, and in the Earth 
from whence we fetch our Food. The Air which 


Is in the Bowels of the Earth, at 
leaſt-to a certain Depth; It ruſhes out of it, through 


| 
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Claſhings and Shocks are not the Fire, but ſerve to 


let it looſe, by agitating or cruſhing the Bubbles of 
Air, and the little Cells which contain it. All 
Bodies may be equally agitated or preſſed; but all 
are not therefore equally combuſtible. They are 


ttme more apt to take Fire, as they contain a greater 


Quantity” of that Matter, and as that Fire, whoſe. 
Force conſiſts in its Quickneſs, acquires a greater 
Motion by its Agitation. 

The Fire is then under our Feet, OP all around 


us, always ready to ſerve our Purpoſes; we loſe it 
in proportion as we get above the Plains, where God 


has fixed our Dwelling ; and it is a very pleaſing 


' Conſideration for us to ſee, that in finding out the 


true Place of this. ſo beneficial and ſo comfortable 


Fire, we at the fame time find out ſo evident and 


ſo well diſtinguiſhed an Intention in God, of placing 
it within our Reach, and of keeping it TY 10 
a readineſs to favour all our Deſires. 
Theſe Proofs ſeem ſufficient, to make me res. 
nounce the common Prejudice, which confounds our 
common Fire with the Light: And though I con- 


ceive not the Nature of either of them; I ſhall 
ſufficiently diſtinguiſh' between them, if I am but 


ſenſible of the Difference of the Place they take 
up, and of the Functions they are ee 0 | 


— diſcharge. ” 


The Fire and the Light then dwell around us, 
ſince in the Night, as well as in the Day. time, and 
without the Help of the Sun, we make uſe of 


them, and always find them at need. But the 
Place of the Fire which we uſe, extends not to a 


great Diſtance from us: The Place of the Light, 


on the contrary, extends to the very Stars, The 
Activity of the Fire ſpreads but a little Way, and 
it ſenſibly ceaſes to iQ, when it is ever ſo little 
"ſcattered: The Activity of the Light, on the con- 


5 extends to an almoſt pennt Diſtance, © Theſe 


TOY 


two Elements, when in Repoſe, and not outwardly' 
influenced, keep between themſelves a ſort of Equi - 
librium: They touch without claſhing againſt each 
other: they are, under our Hands, and before our 
Eyes, without being either felt or ſeen. But one 
of them cannot be ſtrongly agitated, without cau- 
ſing an Agitation to the other; and their recipro- 
cal Power increaſes in proportion to their Quantity, 
and the Strength of the Impreſſion received. The 
Narrowneſs of the Compaſs within which the Fire 
is accelerated, ſtil] contributes to increaſe its Fury. 
The Fire in a German Stove cauſes no Conflagra- 
tion in adjacent Bodies, nor any Emotion in the 
Light, as it is diſperſed at Liberty and in a true 
Equilibrio. Whereas that ſmall Parcel of Fire we 
call a, Spark, is ſo violently agitated between the 
Part of the Flint where it is ſtruck, and the Parcel 
of the Steel which fetches it out, that it melts the 
Metal, and ſhakes the Body of the Light, ſo as to 
make it appear at a hundred Paces round it. We 


find theſe melted Particles of Steel, in the Paper 


over which we have ſtruck a Light: The Micro- 
ſcope, which ſhews us their bright and unravelled 
Figures, is a Proof of their having been in-a State 
. of Fuſton, ©: * Ie a nes Wwe Fn 
When then the Fire and the Light are in Equilibrio, 
their Quietneſs inſures our Eaſe and Repoſe. The 
Trouble of the one can no ſooner be communicated 
to the other, but they both acquire a Force defign- 
ed to procure us ſome; Advantage, or to warn us 
of ſome Danger. The increaſed Light keeps the 
Fire-from being unaftive, Thence the Motion and 
Fertility of Nature. The minuteſt Particle of 
Fire violently forced out of a Flint, receiving from 
that Shock a Force ſufficient to melt the Particle of 
Steel which ſtrikes. it out, has alſo a. Force ſuffi- 
cient, to agitate ſtrongly the Light, which imme» - 
eee ee ada hes = 
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the perperaal Advices it gives us. When the Fire 
is but little, it is only a gentle Glimpſe : But its 
Splendor becomes terrible, when there is any great 
Danger. It ſeaſonably reyeals all the Operations 
of that dreadful Element : It declares it afar off, 
and long before its Arrival. It gives us warning of 
the Havocks it may make; and becauſe. the Fire 
has a Fury capable of cauſing a general Deſtruction, 
it is, that the Light was placed near it, as a watch- 
ful Centinel, which prevents by a falutary Alarm 
the Diſaſters it would bring upon Men. Tis ere 
dhe Lightning does not in time warn the Man that 
is thunderſtruck ; but it, at Jeaſt, warns the others 
to acknowledge the Hand of him who both ſtrikes 
How much ſoever we may be beholden to the 
Light, for the faithful Advices it gives us; yet let 
us not look upon the Fire as an Enemy. It is, on 
the contrary, an ineſtimable Gift. It never is 
offenſive in Man's Hands, but when ill: managed; 
and never hurts in God's Hands, but according to 
the wiſe Purpoſes of his Providence. 5 
The Uſes of the Fire, are too common not to be 
known, But it is not enough not to know them in 
a looſe and confuſed manner. Let us trace the Fire 
in the Particularity of its Operations. We ſhall be 
amazed to fee the Variety of the Forms it puts on 
to ſerve us, and the Aſſpciations it ſucceiyely 
1 0 Ya our Wants, yery often without ſhewr | 
Ing IE. RE. | 1 : r 
. The Action of the Fire is ſometimes helped and 
accelerated, ſometimes reſtrained and bridled hy the 
Air, the Water, the Oil and the Sal 
Of all the Elements the Air is what the Fire can 
leaſt do without. The Air, tis true, does not give 
the Fire its Being and Birth; bur it helps its Action, 
and makes it appear where it ſubſiſted unſeen. Th. 
Fire enter into the Compoſition of Kegel | 
19 | * 158 ! 
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Bodies: It can go through ſeveral of their Pores, 
and having entered them, may be tranſported with 
1 from one Place to another. But its not ap- 
ing in the Bodies it heats, or the Air wherein 
it dwells, proceeds from its deing there diſperſed 1 in 
a ſort of Equilibrium, and in 4 Quantity Which 
makes it not ſufficiently active to be 1 Mel 
It neither ſhines or is perceived therein, becauſe 
the Light is commiſſioned to ſhe w it us, only When 
ic rages and is dangerous. | | 
It becomes ſo, either by the increaſing of its 
Quaiitiry, or that of its Velocity. It no ſooner is 
gathered or quickened any where fo as to dilate the 
Ambient Air, but that Air contributes to the keep- 
ing it in. Firſt, Becauſe it confines that Fire in ou 
'Place; and hinders it from getting looſe ſo ſoon as 
it would without Air. We therefore ſee the Flame 
of a Wax-candle 'diminiſhing” in the Recipient of - 
the Air-purnp, in proportion as they exhauſt ; and 
diſappearing and diſperſing itſelf very ealily, on the 
Removal of the Alf. Secondly, The Ait nouriſhes 
the Fire or the Flame; ſdeenie being itfelf full of 
Particles of Oil, which are like ſo many Cells full 
of fiery Matter, it thus ſupplies" the Fire with a 
Multitude of minute Rivulets of the fame Ele- 
ment, which are drawn towards the Place where 
the Fire is collected and ftrongly agitated 3 much as 
the Water of a River, or a Reſervoir, 'moyes from 
all Sides towards the Place where its Equilibrium i is 
diſturbed. All flows ſueceſſively towards the Hole 
of the Flood-gate or of the Pump; and ſo much 
Mater as goes out at a ſingle Place ſo much 
Water is again ſupplied from a Thouſand. ' The 
Fire lighted, that is, collected in 4 certain Place, 
there maintains ſtſelf; becauſe ſo much Oil it has 
diſſipated, by ſcattering or waſting it on every Side, 
and eſpecially above, ſo much new Oil does. the 
| Grouting Air replace below. Therefore à Circu- 
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lation of Air is really a Circulation of Fire. For 
this Reaſon it is, that you ſee the Flame of a Wax- 
candle always inclining towards the Fire on the 
Hearth,. when it is any thing brick, Wherefore, if 
you hold a lighted Wax. candle in a large Tube, 
wherein the Air freely circulates, it will continue 
burning there: But if you put it in a Tube which 
it exactly fills, the Fire which gets looſe! at Top 
Hall puſh away the Air. This, in the Reflux, 
will come and ftrike againſt the Sides and the lower 
Fart of the Tube, where findiog the Paſſages ſhut, 
it no longer will ſupply the Flame with Fewel, and 
this ſhall immediately go ont, For a like Reaſon, | 
the People who work in the Mines, are very care- 
Ful to place at the Entrance or Mouth very large 
Sails, Which the Wind may be able to move, and 
which. by their Agitation, always drive freſh; Air 
into the Bottom of the Mines. Their Lamps 
ad go out, for want of that Aſſiſtance; becauſe 

the Fire 9 9 ſpreads preſently, and would 
105 be diſperſed, were it not replaced by ſome 
other, Which is quickened in its turn by touching 
the Maſs of the Flame. Without this Renewal of 
= Air, the Workmen would not only loſe their | 

ights, but even their Lives, which conſiſt in a 
Fire which the Air kindles, and which would let 
the Blood coagulate, were it not preſerved Flierein 
by freſh Air continually. - 
The Neceſſity of the Circulation of the Air fi 
the maintaining of Fire, is very obvious where-ever 
Fire is lighted; but chiefly when the Fat of the 
Soot happens to take Fire in the Funnel of the 
Chimney, and threatens the whole Neighbourhood 
With a e eee If then the Opening of the 
Chimney be not exceſſively large, as they were 
made formerly,” you may be; ſure to ſtop the Fire 
almoſt inſtantaneouſly, by ſtopping that 'Orifice 
* a Heap of 3 or even by — 
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ſpreading a wet Sheet before it, Which, by the 


Plenitude of its Pores, ſhall bar the Paſſage of the 


Air ready to go up the Hollow. They pretend, 
but I would not warrant it, that the 1 of a 


N % = ; 


Gun up the Chimney on fire, ſcatters the Air ſo 


violentſy below, that the Fire ſpreads and is dif + 
perſed, before the Air preſſed and puſhed away can 
return. Tou give the Fire which breaks out in a 
Cellar,” the Means of quitting the combuſtible Mat- 
ters it devours, and of ſcattering along and through 


the Walls, by barring up the Entrance of the e. 


ternal Air into the Vents, with a good Quantity of 


Straw. They very often have put a ſudden Stop 
to a Fire which had ſeized on a whole Room, by 
bringing in a Barrel of Water, in the Centre of 


which was ſuſpended a Box full of Gun powdet: 


The Fire af a Match dipt in Brimſtone, which 


they convey to the Powder through the Water, by 
means of a long Tin- pipe, can no ſooner touch it, 
but the inflamed Powder violently drives both the 
Water and the ambient Air. The Air thus driven 


away and preſſed, is not reſtored,” nor does it re- 


turn to its Place, till the Fire is diſperſed and out, 
for want of ſomething to contain it. Nay, the 
Water perhaps, in that Caſe, abſorbs a Part of it, 


which diveſts the reſt of all Poõ-wer..,& iF 


We are amazed on ſeeing a violent Fire, which 


conſumes whatever it meets with, and Hail-ſtones 


hard enough to remain unthawed for ſeveral Days 
together, ruſhing out of the ſame Cloud. So ſoon 
as the Fire of the Oils and the hur which is 


exhaled into the Air, begins to fire theſe Matters, 


by its Acceleration between Clouds which are puſh» 
ed by contrary Winds, that Fire dilates che Air, 
and ſcatters it afar off, with a moſt dreadful Fulmi- 


nation. All the Space abandoned hy the Air re- 


% 


mains likewiſe; void of Fire; becauſe the Fire is 


never confined but by the Air. The Drops | which | 
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low the Thunder-clap very cloſe. - 
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that Moment croſs the Space void of Fire, loſe al! WM © 


their own by They Are frozen in an laſtant, and fol. & 
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The. Air maintains che Fire, not only by pref- 


ſing it enough to detain it a little in the ne Place, 
or by perpetually ſupplying it by Circulation with 


lary Fire, but alſo in accelerating 


the ſame Fire, by perpetual Shocks. For, as the 
Air cannot feel the Acceleration of any Particle of 


Fire, without dilating ; it is immediately repelled 


by the ambient Air. Theſe Shocks multiplied in 
proportion to the Quantity of Air, claſh againſt 


the Fire, which thereby acquires a very great In- 


creaſe of Velocity, wherein the Force of that Ele- 


ment conſiſts. For this Reaſon it is, that the ſame 
Air is not very long fit for the maintaining of Fire. 


For when it is dilated, it has no longer the ſame 
Activity, as when it was more confined: Whence it 


happens, that a burning Fire · brand is ſooner put 
out in the great Light of the Sun, than in the Air 


of the Night, which is more fit to confine the Fire. 
For this Reaſon it is, that the cold Air makes the 


Fire ſo very brisk. It likely contains leſs Fire chan 
in the Summer · time, but it unbends itſelf much 
more violently againſt the Fire it meets with, and 
increaſes the Activity thereopß. 

It is in order to procure that freſu Air, that we 


keep the Funnels of our Chimneys broad enough 
to contain on one ſide the Column of Smoak 


which the Fire cauſes to aſcend, and on the other 
a Column of Air which deſcends. It is in order 
to be ſtill ſurer of the Return of the external Air, 


that we ſometimes lay into the Wall next to the 
Chimney à Pipe of Tin or of Iron- plate, that may 


by one End admit the external Air, and by the 
other convey it into the Hearth, where it animates 


che Fire, and aſſiſts the Diſſipation of the Smoak. 
In Conſequence” of the want of Air, we blow and 


agitate 15 
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„ Agtate the Fire we have a mind to kindle. But 
chat Agitation ought to be proportioned to the 
A Quantity of Fire which was gathered at firſt. If 
tis but ſmall, an exceſſive Agitation might ex- 
tinguiſh inſtead of increaſing it. The Blaſt which 
animates the Fire on the Hearth, would preſently 
put our the Flame of a Wax-candle. But how'can 
the fame Fan equally cool us, and light our Fire? 
The Fire does no more than this, viz. preſs the 
Air by driving it away, and makes the Fire flow 
out of it. For as the Infinuation of the Fire into 
the Air dilates the latter, ſo likewiſe does the con- 
tracted Air cauſe a Part of the Fire which it con- 
tains, to fly off. That Air therefore cannot be 
preſſed upon us, without becoming ſomewhat cold, 
and without ſeeming to us charged with a leſs 
| Quantity of Fire than before. But when the con- 
trated Air; inſtead of affecting our Senſes, imme- 
diately claſhes with the Fire itſelf, which is gather- 
ed in any Place, it increaſes the Motion of it. Now 9 - 
the Meaſure of the Quickneſs of the Fire is the 
Meaſure of 1 Whence it happens, that 
a Conflagration, which might have been ſtopped, 
had the Air been at reſt, in a Moment ede 
ſuperiour to all Efforts, if it be but ſeconded by a 
high” Wind, The Quickneſs it then acquires be- 
comes terrible. The Buildings which" ſtop it, by 
confining its Activity, and ſupplying it wich new 
Fewel, increaſe its Fury. Far from leaving the 
Spectators the Liberty of affording Help, it ſcarce . 
gives them leave to get away. A Sheet of Fire, 
Friven by of 1 Guſt of wb very oo 
and Hes at very great Diſtances, the 
| Shole Fears their Eine the baniſhed, 
Tou will not infer from hence, that the Wind 
ſhould always ſet the Air on fire, It, on the con- 
trary, makes it always more or leſs cold, becauſe 
the Fire is no Where collected cherein, but equall 


Vor. IV. | M diſper | 
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diſperſed, and in a ſort of Equilibrium. The Wind 


does not blow towards any particular Point, but at 


large; and if a greater or leſs Quantity of Fire is 
gathered between two contrary Winds, it is a little 
or a great Flaſh of Lightening, ſometimes a Flood 


of Fire, or the Thunder- bolt. You. are alſo to 


remark, that there is no Wind but what cuts, and 
more or leſs retards the rapid Fall of the Light. 
and renders the Impreſſion of it. leſs powerful 
on the Body of Fire diſperſed in the Air. All 
Winds in preſiing the Air towards us contract it, 
and make it ſeem colder to us. The \Northerly 
Winds, which blow from: on high upon our Cli- 
mate, preſs the Air down towards the Earth, The 


uppermoſt Strata preſs upon the lowermoſt, and 


make the Fire come out of them, juſt as the 
Water comes out of a ſqueezed Sponge. That 
Fire aſcends higher, and fo the Air having leſs Fire 
_ neceſſarily contracts the Earth, and makes us feel 
a molt ſevere Cold, when, being but lightly cloath- 
ed, we let that Fire vaniſh which our Blood ſtood 


in need of. The Southern and Weſterly Winds, 


as they croſs over very ſpacious Seas before they 
arrive on our Coaſts, there drive before them, and 
every where diſperſe unconceivable Collections of 
watery Particles, which blunt and partly abſorb the 
Action both of the Light and Fire. The Winds 
that blow from the Land, or which come not to 
us before they have croſſed over ſpacious Regions, 
.are drier, and temper the ſultry Heats of the Sum- 


mer, in proportion as their Blaſts preſs the Air by 
their Strength; or they render the Heats ſtifling 
and intolerable, when inftead of breaking 8 


blunting the Action of the Light, they, by their 


Repoſe, leave it the Liberty of darting on us all 


the Fire wherewith we are ſurro unde. 


The Eire, which, in copjunction with the Air, 
varies , our Seaſons, and ſo powerfully influences 
5 5 Ari ALALETVY Er * ern 80 either 
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either the Fruitfulneſs of the Earth, or the Health 


of Men, ſtill produces upon, and by means of the 


Water, Effects full as important, though more con- 
cealed. To the Fire the Water is beholden for the 
Principle of its Action, ſince it owes its Fluidity 
thereto, which it always loſes on the vaniſhing of 


the Fire. It is very probable, that the Air is con- 


cerned in it, and, together with the Fire, contri- 
butes to render the Water fluid: For you no 
ſooner put the Water into the Air- pump; and ex- 
hauſt the Air, but that which is in the Water, being 


freed from the Preſſure of the external Air, gets 


looſe, and raifes the Water, by dilating into fmall 
Bubbles; and if that Water is heated, the Air 
driven out of the Maſs of the Water by the Fire, 


makes the Water boil, as if it was on a violent Fire. 


After that boiling, the Air which remains in the 
Interſtices of the Water, may be quiet, 


and without any apparent Elaſticity, 3 


becauſe a Quantity of Water is eight * 


hundred and fifty times as maſſy, and conſequentiy 


as heavy, as a like Portion of Air. #3 
We don't ſee, that che Water can be compreſſed 


like the Air, ſo far as to take up a leſs Space than 


it ordinarily dogs. If you fill a Pewter-ball with 


Water, and beat it with great and repeated Blows, 


it will ſooner burſt than flatten and contract the 
Water, by the Diminution of its Bulk. But then 
again the Water, which is not compreſſible, is on 
the contrary greatly dilatable. It may, by means 
of the Fire, which more or leſs inſinuates itſelf in- 


to it, acquire an Expanſion; and of courſe an Ela: 


= 


ſticity in a manner infinite. That it has in itſelf no 


Spring, I ſhall readily. grant: But it receives from 


the Fire which whirls in irs Pores, a perpetual Tem 
deney to dilate... That Elaſſieity or Expanſion of 


the Water wanifeſts itſelf, the Inſtant it is in the 


Air-pump, disburthened of the Air which preſſed it. 
8 | M 2 The 
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The Water not only bubbles up in the vacuum, 
| 


and on the Fire; but there are alſo thouſands and 
thouſands of Particles of Water and of Air, which 
perpetually fly off from the heated Water, and wax 
round like Foot-balls. You know what they be- 
come in a more contracted and denſer Air than they 
themſelves are, We. have formerly. diſcourſed at 
 hrge on the admirable Effects of their Evaporation, 
and of their being poiſed above : What we are here 
to remark, is, that the Fire is the Mover and Cauſe - 
ogg theſe. It is that Agent God employs uni- 
mly to ſet at work that Pump which raiſes the 
Water, and univerſally. diſtributes. it on the Out- 
: fide of the Earth, there to nouriſh the Animals 
and Plants, and from - thence in the Bowels of the 
Earth, therein to convey the Salts, Oils, Sands, 
Mud and metallic Particles, the various and con- 
tinually renewed Aſſemblages whereof, are our 
Riches, and the great Supports of Mankind. 
The Water and the Air, if left ſingly by themſelves, 
would be as it were unactive and void of Force: 
| But being joined with the Fire, they acquire Powers 
capable of ſhaking and overthrowing every Thing. 
The Globules of Smoke which the Fire brings off 
from the Wood, and which are nothing but Air, 
Water and rarefied Oils; when they, in the Chim- 
| ney, meet with the Laminæ of a Wheel made of 
Lron- plates, and horizontally. placed on a 27 4 
theſe Globules, I ſay, if conſtantly e 
Flame which is kept beneath, have * 
to ſhake and puſh out of their Way, 
Iron plate that bar their Paſſage. . e oo 
che Flame drives forward, ſtriking with redoubled 
_ Blows" againſt all che Lamina which are inclined 
. _ the fame Way, chere reſults from all theſe little and 
3 uniſorm Im — is powerful Motion, which ſets 
2 the Wheel a Ibe Axis then which paſſes 
"vga the V el, and takes in a Pinion oy 
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Teeth, turns another Wheel of thirty ſix Teeth. 
This ſecond Wheel, together with the Spit, which 


it makes ſubject to all its Motions by means of a 
Line, muſt needs make but one Revolution, whilſt 


the Smoke · wheel is performing fix. The Machine, 
without any other Help but that of the Smoke 
puſhed by the Flame, thus goes on turning very 


large Pieces of Meat, and roaſts them very regu- 


larly, without confining the Servants on that Ac- 
count to any troubleſome Care. The going out of 


the Fire ſtops all: But when the Fire is out, the 
Meat on the Spit runs no risk of being burnt. 


The Impulfion of that light Smoke, which bor- 
rows all its Force from the Shocks given by the 
Fire, helps us to gueſs what Jerks and Shakings 
very little Vapours/ may produce, when they are 


accumulated in the Mines or in the Air, and when 


the Fire getting looſe within them, puſhes them 
rapidly againſt whatever is about them, "Hs. 


But if the Fire, always ready to be diſperſed, and 


too fine to act violently of itſelf, yet ſtrikes ſuch 
violent Blows, when it drives away and removes 
the Body of the Air and that of the Water, both 
much denſer than its own; its Action fill becomes 
incomparably more dreadful, - when it joins the 
Force and Strokes of Salt to the Spring of the 
Air and the Water. The inflexible Particles of - 
that Element, are like ſo many Hammers, Wedges, 


and Levers, which it fets at work. A very narrow 


Compaſs may contain thouſands of millions of Par- 
_ ricles of Fire, of Air, of Water and of Salepetre. 

All theſe Principles are found in Gun- powder: Nor 
is the Water excepted, ſince we find that alſo in 

the Reſolution thereof. The Particles of Fire and 
Air. which ſtrive rapidly to fill each of them five. 
or fix thoufatid times more Roam than before, and 
which are arreſt fo — they are ſepatutely im- 
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ternal Fire, but they act all in concert; and by the 
Union and Concurrence of their Springs, by the 
immenſe Acceleration of their Velocities centred 
in a very narrow Space, and finally, by the Multi: 
tude of little Surfaces of Water and Salts which 
they dart, they make up an inconceivable Sum not 
to be meaſured, but of which we may judge by the 
throwing of a Bomb, or by the firing of a Bullet, 
which, in a few Seconds, is flung to the Diſtance of 
many hundreds of 1 N 5 ES 35 f 
„ Ihe Power of the Fire jained to 
hy 8 the Air and the Water, 0 theſe 
Elements are impriſoned with a great 
Quantity of Salts, and animated by the Introduc. 
tion of a new Fire, appears ſtill much more in the 
Pulvis fulminans. They pound three Parts of Salt- 
petre, as, for Inſtance, three Ounces: They pound 
ſeparately two Ounces of Sulphur, and as much of 
Tartar, which is that Salt that ſticks to the Sides 
of the Veſſels wherein Wine has been kept. They 
blend theſe three Powders together; and having 

put this Compoſition in an Iron - ſpoon on the burn- 
ing Coals, they retire and get out of the Way: 
The whole gradually melts in the Spoon: But the 
Fire of the Sulphur, and the new Fire which joined 

to it, being ſtopped and confined: within, by the 
acid Salt of the Vitriol in the Sulphur, and by the 
little Waddings of the Saltpetre and the Tartar, 
ate, by the conſtant Acceſſion of a new Fire, acce- 
lerated together with the Air and the Water of the 
Interſtices, to ſuch a Degree of Violence, that they 
at laſt break through the Arch of the Salts, and 
the Air, ſtruck thereby, reſounds like the Noiſe of 
6—ꝙöß“f df 
But without exactly knowing how the Fire com- 


I  mmunicates its Force do the other Elements; and 
8 from the bare Knowledge of the Effects reſulting 


fem ſuch gr ſuch Mixtures ; Men, by che Alt; 
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3 Fire, are able to boil, bake, roaſt and dreſs 
their Victuals, and to acid the Converſion of 
them into their own Subſtance; to give their 
Cloaths what Colour they pleaſe; to purify Me- 
tals by melting 4 to fetch the moſt ſtately Glaſſes 
out of a little Sand by Vitrification; to draw from 
miry Stones the Cement of Buildings, and a Prin- 


| ciple of Fertility for the moſt barren Lands by Cal- 


cination; to reunite with a fat Salt “ the ſmalleſt” 
metallic Particles, which their Separation hindered 
from being known again; to harden Copper, and 
make it yellow, by a Mixture of ſome certain Sands 


＋; to render Metals ductile, ſoft and malleable” 
by the Subtleneſs of the Oils with them mixt; o 


neal white Clay, of which, together with a little 


Sand, they make the Utenſils which: are ds 


neceſſary to Mankind : 0 
. here enter upon a more particular Enumeration 
of | what we are able to ſoften} harden, divide, 
3 faſten, glaze, and dye, by the Aſſiſtance 
of Fire. The 5 

ment of all Arts, and ſupplies all our Wants. 

It was in order to enable Man always to have at 


But in vain ſhould: 


ire, as I may ſay, is the aw a 


hand, and prudently to employ this ſo very ſe 
cious Subſtance, that God was nor” farisfied witk 


placing it only, c1 in the Air and the; Water, but has 
alſo, and in a ſpecial manner, incloſed it in the Fat 


and the Oils. I know not what Oillis: But we all 8 


can ſee, that it ĩs the convenient Magazine, which 


contains that ſo very dreadful and volatile Element. F 
Wich its Aſſiſtance, we keep the Fire captive in 
ſpite of its Fury: Wẽ carry it here · ever we pleaſ: 
We at our Will regulate the Quantity and Mea- 


ſore. of it; and however ungovernable it may ſecmm. 
yet it is always dependent on us. Beſides, God, 
by ſub mining the ee, has likewiſe ſubinitred'ther - 
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N = irſelf-r0+ us. Such are the magnificent 'Pre- 
ſents wherewith be favoured us, in placing oily 
Matters within our Reach. But Man, inſtead” of 
diſcerning the intentions of his Benefactor therein, 
very often admires only his own Dexterity, in the 
Uſe be knows how to make of the. 
Here you have an Opportunity to ask me, What, | 
can be the inexhauſtible Source, whence we receive 
again theſe Oils, which to us ſeem annihilated by 
Waſte? God, together with the Water and the 
Salt, has, from the Beginning, poured into the 
Hollow of the Sea 4 Meaſure of Oil, or of Bitumen, 
which he has proportioned to che Wants of the 
whole Globe. The Fire and the Air inceſſantlyyß 
raiſe from thence a certain Quantity of Water, of 
light Salts, and of minute Filaments of Oll. 
Thence the Rains, Fountains, Rivers, Vegetations, 
Nutritions, Savours, Odours and all the Proper- 
ties of Flowers, Fruits, Barks, Roots and Woods.” 
Fhis Oil, unperceived in Rain - water, again collects 
in Plants its attenuated Particles. It acquires quite 
different Forms and Qualities, from A U with 
the Water, the Earth, the ſevethl Salts, and the 
Principles of all Kinds. For Inftance, when in- 
cloſed. and wonderfully diverſified in the Duſts or 
Farinæ of Flowers, it conveys into the Seeds, as 
into ſo many Eggs, a primitive Fire, which begins 
there to put in Motion the Organs, and the nice 
and delicate Nouriſhment it there Ands already pre- 
pated. The Moiſture of the Waterings will con- 
tinue to ſupply the Plant with Air, Oil, and all the 
other neceſſary Principles: Since a young Tree 
planted in an n Earth) 5 of which the Fat has been 
carefully extracted by 4 Lixivium of Lye; and 
which was afterwards dried in an Oven, will groß 
and bear Flowers, Leaves and Fruits 3 have” Sa 
: pours and combuſtible Particles, without 1 panel 
"ng" f the Earth” hat pat i in at firſt; one Ounce ; 
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from the Air, and the Humidity of che Waterings, 
This is a ſmall Inſtance of the Attißee, whereby. 


G6d has incloſed the Fire in the oily Juices, as in 


ſo many Boxes or light Sponges, which the Winds 
tranſport, and the e in order to dif- 
tribute every where the Matters, from which all our” 


Tools, Victuals and Drink proceed. Theſe Oils, 


exhauſted and flatted, are impregnated in the Ait 
with a new Fire, and with the Rivers teturn to the” 


very Sea, which collects them, . ſupports a Parr of 


them on its Surface, and expoſes them to the Ac- 


tion of the Air, to be raiſed anew by a perpetual 


Circulation; ſo that if we have Reaſons to admire 


the Profuſion with which God has furniſhed our 


Reſervpirs, we have nd leſs Motives of admiring 


that Qeconomy, which always employs the fame 


Elements over-again, - and makes them ſefve' to 
ſapply the Wants of all Ages. FE SIRE N 


he Fire which comes out of the Oils to make 


Plants vegetate, is ſtill more precious to us, on 


Account of its being the very Life of our Bodies. 


Scripture points out to us, that the Life of the 
Animal is in its Blood. That Blood is no ſooner 
deſtitute of Heat, but it loſes its Fluidity and Lik 

The maintaining of the Fite and of the Motion of 
dur Blood, in 4 Quantity and Degree whereof God 


| alone knows the Juſt Meaſure, makes the Duration. 


of the animal Life; and it is in order to ſupply 
that Blood with Heat always new, and with the 


Principle of à perpetual Motion, that we inceſſantly... 


breath 4 new Air, from which the Fire is inſepa- 
rable. On the conttary, the Air we expire from. 
our Lungs, comes from them blunt, unelaſtic, 
and charged with the needleſs Hyumours it carries 
off from them. It is very eaſy to conceive,” why 
Men are loft in the Mines for want of freſh Air, 
aud wür we impair dur Health, by living or fleep- 
n e e Ing 
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g in Places tao narrow and tog cloſely ſhut. 
The Children of the poor Peaſants are fat and luſty, 
by only feeding on very brown Bread, and a few 
Milk meats; While moſt of the Children of the 
Wealthy, notwichſtanding the niceſt Diet, and in 
ſpite af Cares and Remedies, are tender, pale, and 
of a Conſtitution which gives their Parents very 
frequent Alarms. The Reaſon of this Difference 
is. Very plain. The firſt always live in the open 
Air, and it is diſpenſed to the latter but ſparingly, 
and as if it were noxious. Inſtead of breathing 
that free and brisk Air, and full of Spring, in 
which God has pur a juſt Meaſure of Fire, and of 
the Principles ſuited to the Neceſſities of our Blood; 
the Children of the Rich, always ſhut up and kept 
in the Shade, breathe only an Air that is uniform, 
Without Spring, inſipid, and very often effcete and 
foul, in a narrow Alcove, by the perpetual Diſ-- 
charges of the Breath and Perſpiration. What can 
be the Purport of thoſe Shutters ſa well cloſed, / 
and of thoſe Curtains ſo exactly drawn acroſs each 
other? Sure the Parents aim at neither poiſoning 
or aug theſe Children dearly beloved; but yet 
JJ; ot oo. 
When we conſider the Uſes of the Air, one 
might be apt to think that the Air is the Principle 
of our Life. © We ſay the ſame of the Water, the 
Oil and the Salt. When afterwards we come to 
the Conſideration of the Fire, we are apt to look 
upon it with Preference to the other Elements, as 
their Mover, and as the true Source af Exiſtence. 
But none of them fingly and in themſelves have 
any Virtue or Uſe: They have no Power. one 
without another. One animates and inlivens them 
all: The other moderates and tempers them all: 
Take but away one ſingle Part of the Machine, 


and the whole will immediately be oye of Order, 


and the Univerſe became of 80 Uſe, do us. All 


144 
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remains 
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The Uſes ef tbe FIRE. 17 
6 remains dull and\yoid of Action without the Fire: 
| Even the Fire-itſelf has but a blind Impetuoſity, if 
it be not governed. All theſe Pieces have hen na 
Beauty, or any Force or Goodneſs, but Hat they 


- 


receive from that Intelligence, æhich wake them 
take one in N * Io Wheels and Pinions 
of a Watch; and which makes them regularly 
under the Direction of her Laws. k play 
But how delightful it is for Man to ſee, that God 
has been thus willing to win his Heart, by con- 
ſttucting for his ſake, cheſe magnificent Springs, and 
by permitting him to ſet them to work, when and 
in what manner he thinks it agreeable to his Wants! 
Whatever is on Earth was placed within our Reach; 
and that Man might enjoy therein a teal Sovereignty, 
Gad has granted him Leave, at his Will, to diſgoſe 
of the moſt active of Elements. By means of che 
Fire, he is Maſter of them all. The Fire, to which 
every Thing muſt yield, ſubmits every Thing ta 
Man. For him it diſſolves Stones, liquifies Me- 
tals, and makes Iron pliant to all his Deſigns; Man, 
in ſhort, has the Thunderbolt in his Hands, wich- 
out being an Uſurper; ſince he with Fire does 
whatever he pleaſes, whether he be willing to gather 
or deſtroy, to maintain his invaded Rights, or only 
to procure himſelf an Exerciſe. of Skill or of 
Amuſement. He throws down Ramparts, and 
| breaks Iron Gates. Animals fall under our Stroke 
at great Diſtances, Very often the whole Firma- 
ment ſparkles: with Fires prepared by our Hands. 
The whole Atmoſphere is ſhaken: All Nature cele- 
prates bur Feaſts, and ſhares in our Reyoiciogs, - + - 
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VRo the Review of the Services Heat does 
us, it is natural we ſhould come to the Ex- 
amination of Heat itſelf, In what does it conſiſt? 
The whole we know of it, is, that it is a Senſation 
more or leſs lively, more or leſs pleaſing or pain- 
ful, whereby God affects us When che Fire is pre- 
ſent. But, what can the Fire be in itſelf, and how 
does it act? If the Ground and firſt Principles of 
all Beings ſhun our Sight; who will undertake to 
dive into the Nature of Fire? It gets looſe, and 
pervades the Inftruments with which we endeavour 
to lay hold of it, and neither the Eye or Hand can 
bear its Approach. Let us diſcreetly go about this 
= 10 Let us behold it at a reaſonable Diſtance, 
be contented with the little we can know 55 5 
0 | N 
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with Certainty. We- ſhall afterwards paſs on to 
what is but,comectural ;, that the very. Uncertaint 
of theſe gut Ay „ REM maß e more 
more. chat God hs pre cadthe 2 85 "Clouds over 
his HORS though de has made us very clears 
fghted with regard to his Favours; and that the 
92 Philoſophy does nat ſo much conſiſt in a pro- 
found Learning, as in a lively Gratitude. What ſeems 
to me certain concerning the Fire, may. be reduced 
to three or four different Heads. 1. Fire does Io 
conſiſt, as modern Philoſophers commonly 
dend, in a {ſwift Motion 9 Kinds of „ e 
But it is a real Body; it is an Element very diffe- 
rent from all other Elements. 2. It is a Fluid. 
It is a Fluid prodigiouſly elaſtic, and whole 
Spring may be infinitely augmented. ' 4. It 6 2 
Body, Which can neither be produced or e 
by any natural Cauſe. 
As Leheſe Propoſitions are of great Concern, in- 
ſtead of endea vouring to anſwer them by 285 
Arguments, which always leave a very el 
certainty behind them, we ſhall proceed here no 
otherwiſe than according to Experi- 1 
ence. Fire is a real Body, quite dif- gy red 
' ferent from other Bodies, We al- 1. 
ready have ſeen it every. where diſtributed from aue 


2 1 4 of the Earth to the other, but mote abun- 


dant in one Place, leſs active in another, And 
' manifeſting its Preſence ſometimes in proportion 
to its Quantity, ſometimes. in proportion to its 
3 All wo en as p may 05,09 equally 
agitated, ought to ally com 1 ry 
great Motion and Fire — 5 and the ſame Thing. 
We nevertheleſs experience the contrary... The 
| ſame Agitation of the Mill-ſtone, which 8 the 
Corn without producing the leaſt Sparkle, affords 
an immenſe Quantity of them, and will even fer 
dhe Mill on Fire, when the Upper-ton rubs imme- 
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diately upon the other. Blackſmiths, Fullers, and 
many other Workmen know, that the Axis of 
their Engines, and Js. Wood that ſupport it, 
way be heated very ſoon; and to hinder it from 
taking Fire, they inceſſantly cool that Axis with a 
Stream of Water let fall thereon. This Water 


* 


does not in the leaſt binder the Sw fertefs of che 
Motion, and pet prevents the FirmmGe. 
A rapid Motion is then ſomething different from 
the Fire: It helps it: It accelerates it; But the 
Water, at the time that it lets the Swiftneſs f the 
Motion ſubſiſt intire, envelopes and abſorbs the 
Fire diſperſed in the Wood and the Air which 
= am the Inflammation of the other Natters. 5 
The continual freſh Air you drive ſwiftly over 5 
hot Liquor, cools it only becaüſe it , contains lefs 
Fire than that Liquid, and'robs it of 4 Part of its 
on. Fire is then a real Body, and not all Kinds of 
© © Motion is ſo very diffetent from: 
Dad fermen: Fire, that ſome ſalt Vapours, mixed 
e, together and agitated, loſe a Part of 
the Fire which they cotitained, or become palpably 
colder. We may convince ourſelves of Ny with 4 
couple of Thermemeters, one of which being dipt 
into the Liquor, by ſinking, ſhews, that io Fire 
gets looſe from. it, whilſt the other offered at Top, 
and at the riſing of the .Exhalation, mgunts, and 
by its Dilatation evidences the Fire which inſinuates 
into its" Pores, and which the Motion of the I. 
On the contrary, you will find other Matters 
wherein the Fire * in ſo great 4 Quatticy, 
{though every one of its Particles be impriſqed 
there) chat the leaſt Motion is ſufficient to Break 
the Chains of many, and ſet them | at Liberty. = 
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For Inſtance, ' the Boulogne-ſtone;* * 
and ſome other es > 4 filed, - b 
covered over with their own Duſt," 
and then put into the Fire amongſt Coels well 
kindled, retain in their Pores fo great a Quantit 
of Particles of Fire, that if the Martaſſite fee 
no other Impreſſion than rhat of the Day. light, when 
it is taken out of the Cotton wherein it was kept, 
et ĩt ſeems ſparkling. That little internal Motion 
which the Light communicates therein to the firft 
Particles of Fire it meets with, awakes them from 
their Lethargy, or rather communicates to them an 
Acceleration that gives that Stone al the Ca] 
neſs of a burning Coal: 
All * Phoſphorus's, I mean 55 
Bodies which become luminous, being 
filled with the Matter of the Fire in bo. 
which they have been put at ſeveral times, are ns 
us a Proof of the ſame Truth. Different Flelh, 
Blood, Hair, Shells, Horns, Meal, and an infinite 
Number of other Marters / proceeding from Plants 
and Animals, but more particularly Urines, are fit 
to make Phoſphorus. We eaſily penetrate chem 
with a Fire ſometimes very brisk, and fomerimes 
ſo very weak, that it cauſes no ſenſible Heat at a 
and very likely is detained by the Salt which ſur- 
rounds it. The Spirit of Nitre, and the Chalk, 
are able to produce a very fine Phoſphorus. l 
little Allum and clarified Honey, are ſufficient to 
yield one of the moſt convenient: For without 
offending the Smell in the Operation, it may aſter- 
wards be preſerved five ot ſix Months together in 
a Phial well corked; and a Grain of it thrown on 
Tinder, will be enough to enable you to * 
Candle. A Grain of Engli % Phoſphorus, + + which 
3 * The. \Hiftgry of the Academy: of . Sciences, 171, 1714. 
1539, G0 ted Mr. Ch wilt to 
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they preſerve in a Phial full of Water, to prevent 
the Diſſipation of the Fire, being put between two 
Papers, if you force your Nail over it to cruſi it, 
vour Papers will immediately take Fire. Take a 
mall Piece of the ſame Phoſphorus, and write 
with it whatever pleaſe on a white Paper, the 
Letters will not be ſeen: At moſt a little Smoak 
will riſe . therefrom, and give you the; lighteſt 
Glimpſe of them: But the ſingle Shock of the 
ſmall Particles | of Air, which ſtrike againſt the 
Fire contained in thoſe light Strokes, is ſufficient 
do inliven it ſo far as to be extremely bright. There 
is no_need of a Candle to read a Letter written 
that way. It carries its Light with it; but we muſt - 
be in the Dark to make uſe of it. There all the 
Characters will appear luminous, and be the more 
ſenſible, in proportion as the Obſcurity is greater, 
and as you will ſee nothing but them. This mag- 
hificent Phoſphorus, the Compoſition. of which is 
no Secret, and which till now was but a Curioſity, 
might be rendered of Uſe. We might employ it 
to explain our Minds from one Ship to another 
- while tis dark, or to give Notice of the Wants of 
a beſieged Place, to thoſe. with whom we ſhould 
have agreed about the Signification of ſome certain 
Characters. But the Uk of the Phoſphorus is not 
here the. Obje& of our Inquiries. It. is enough for 
us to obſerve, that the Manner in which it is com- 
poſed, aims at nothing hut to drench, or as it were, 
to ſatiate it with the Matter of the Fire; and that 
the Care we take to preſerve it in Water, is ground- 
ed on this, viz. becauſe the Water efficacioufly 
detains the Salt, which is itſelf the ſtrongeſt Priſon 
of the Fire. 4 ö 
It is becauſe the Fire is a Body, and an extreme- 
ly fine and ſubtle Body too, that it eaſily gets looſe 
5 cheough the Pores of a hard Body, and is ſto | 
by the ſmall Surfaces of a Body that bears 


Pro- 
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Proportion with regard to its Fineneſs and Tenuity. 
A Bottle of hot Water ſooner grows cold in a 
Marble Veſſel than in the open Air, and its Fire, 
which flows off into the Marble and the Air, is 
very long preſerved when wrapt up in Stuffs or in 
Wool ; becauſe the Strata of Air which reſiſt it, 
are then as much, multiplied as the Fibres of the 
Wool which ſtop that Air, and the Reſiſtances are 
multiplied as much as the Surfaces. The Fire alone 

would eafily, go through each Thread: But it is 

diaeetained or intangled a longer Time in the Air, 
with regard to which theſe Threads are ſo many 
impenetrable Textures. 1 

The Fire is ſo truly a real Body, that it dilates 

all the Bodies it enters into. An Iron bar made 
red hot, becomes à little longer and broader than 
before. The Iron- gage or Meaſure which ſerves 1 
the Standard in ſome Courts, or in public Mar- 
kets, does not always agree with itſelf: It lengthens 
half a Line, or even more in Summer: time, and 
ſhortens in the ſevereſt Colds. The Pendulum of 
Clocks lengthens a ſmall matter towards the qua- 
tor: Which concurring with the flight Diminution 
of the Weight in thoſe Places, obliges the Inhabi- 
tants thereof to ſhorten the Pendulum; that it 
Tay beat true, and not too flow, . Warchmakers 
and other Workmen very often -obſerve, that a 
Piece of Metal loſes its juſt Meaſure, and lengthens 
a little in great Heats. A Pivot too exact, and 
which tqo cloſely fills. che Cavity it turns in, may, 
when it grows hor, ſo dilate, as to retard the Watch 
by the Increaſe of the Friction. | 


What beſides the Inſinuation of the Matter of 
Fire, could widen the Bottle of a Thermometer, 


ET 


the Bartle which contains the Spirit of Wine. Tou 
NT The ark 1 


Fire is a Fluid. 
every way, is an Effect of its Fluidity. It is be- 
cauſe Fire is a very pehetrating Fluid, that it al- 
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fliiſt ſee the Liquor contract and fink; becauſe the 
Belly of the Bottle, ſomewhat dilated, gives the 


Liquor more Room: But the Fire immediately 


_ paſſing into the Liquor itſelf, makes it riſe very 
ſenſibly ; becauſe it increaſes the Bulk thereof. 
Here is an Inſtance ſtill more convincing, | 
Elf a Plate of Steel has on the Side of one of 
its Extremities ſmall Teeth like 4 Saw, and thoſe 
Teeth take into a Pinion that ſets ſeveral Wheels 
a going, the latter of which ſupports an Index, 
when you preſent the Flame of two Wax-candles 
to that Plate, it will ſo effectually ſtretch out 
and lengthen by the Inſinuation of the Matter of 
the Fire, that it will ſet ſome of its ſmall Teeth 
a going, and by a neceſſary Confequence will make 


the Pinion and the Hand to turn: And if there be 


ſeveral Wheels that take into other Pinions, the 
Motion of the laſt ſhall be extremely ſenſible. 


When the Lamina cools by the Efflux of the Fire, 


it will neceſſarily ſhorten, and make both the Pinion 
and the Hand play the contrary way. To theſe 
palpable Proofs, which demonſtrate the Preſence 


of a real Body, let us add thoſe which are fetched 


from its Properties, The more we ſhall know of 
its Properties, which, characterize it, the leſs ſhall 


we be tempted to miſtake it for the bare Motion of 
the Part of any Body whatever. ee 
Fire is a Fluid, and its Tendency 
towards ſpreading every where and 


ways endeavours to be every where on a level, or 
in a State of Equilibrium, A hot Body, that is, 


a Body full of the fiery Matter, being applied to 


cold Bodies, ſuch as Steel or Marble, communi- 
cares its Fire to them. A hot Marble being brought 
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"The Theory of the FIRE. 179 
near another leſs hot, we by degrees experience 
them to be of a perfectly equal Heat: But as much 
Heat as the ſecond Marble acquires by that Con- 
rat, ſo much Heat does the firſt loſe. The Fire, 
by inſinuating itſelf into Bodies, does then endea- 
vour to ſpread therein, in an equal Quantity on all 
Sides, n manifeſts its Fluidity to us. We 
may eaſily obſerve this in the Care we take to 
pour, from one Veſſel into another, Liquors we 
have a mind to cool, by the Efflux of the Fire in- 
to the Subſtance of a Veſſel leſs warm than that we 
empty. It is ſtill more obvious in the tempering of 
hot Metals. If we dip into cold Water the End of 
an Iron-bar made red hot in the Fire, Part of that 
Fire flows into the Water, which contains a leſs 
Quantity of it than the Iron: It dilates the Water, 
and makes it bubble and boil. The Out- ſides of 
the Iron, left by the Fire, contract by the violent 
Shocks of the raging Water which compreſs them, 
and become has er than they were before. So 
_ that the Fire which remains within the Thickneſs of 

the Bar, has no longer the ſame Liberty to ſpread 
and flow towards the End and the Sides; becauſe 
they are both contrafted and hardened ; but above 
all, becauſe it finds too many Obſtacles in the 
Water violently heated, and full of another Fire, 
which repels it. The Fire then finding leſs Re- 
ſiſtance in the Maſs and Length of the Bar, than 
in the Out- ſides of the tempered End; it ſoon re- 
cedes from it:vIt creeps to the oppoſite Extremity, 
and the Bar, hot as it was in the Hand of the 
Workman, when he made the End of it red hot, 
ceaſes to burn, the Moment it is tempered. 
When I ſay, that the Fre penetrates Bodies after 
the manner of Fluids, and that it ſpreads in an 
Equilibrium, I mean, that it begins by doing there 
at leaſt what Water does when it enters the Sand. 
It does not penetrate wm Maſſes of that Sand, but 
on 2 it 
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it lodges itſelf between the Interſtices which ſepa» 
rate them; and when it is either abundant or agi- 
tated, it may poſſibly raiſe the Grains of Sand, 
and carry them with it a good way, as though they 
alſo were become fluid. Thus it is, that the com- 
mon and moderate Fire heats all ſuch ſolid Bodies 
as Iron, Wood, and Stone are: It enters them 
without diſplacing: the little Maſſes between which 
it enters; and when it ruſhes into them with a 


greater Force, and in greater Plenty, it diſſipates, 


it melts, it calcines; which in the main is ſtill ho 
more than diſuniting and carrying of  _ 

The Fire has the ſame Effect on ſuch Bodies as 
are, from the Fineneſs or Roundneſs of their Par- 
ticles, apt to be diſunited, and with it to form a 
more or leſs denſe Fluid. By its Fluidity it diſ- 
ſolves Salt, melts the Ice, ſoftens the Wax, makes 
the Oil to flow, and hinders the Liquors from 
hardening: It communicates to them its own 
Fluidity, by keeping them in a State of Diſunion, 
and by ſpreading, not indeed in the very Heart, 
but in the Interſtices of their Molecule or little 
Maſſes. . When the Fire has Activity enough, to 
get from the Interſtices into the very Moleculz of 
tome Fluids, as of Wax, Tallow, Oil, Spirit of 


Wine, or melted Brimſtone ; there it finds, as in 


ſo many Cells or ſmall Purſes, a hidden Fire which 


they had the Power to retain. That ſecret Fire, 


joining with the External, acquires an extreme Vio- 


lence. They are two Fires which unite their Force; 


and then it is, that the Inflammation becomes con- 
ſiderable. 75 


How Liquors 
are cooled. 


The ſame Fluidity of the Fire 
affords us an eaſy Means to account, 
how a Liquor ſo full of Fire as Wine 
is, may nevertheleſs be cooled to ſuch a Degree, as 
to appear to us as cold as Ice. The ſecret Fire, 
which together with ſome other Principles, makes 

y 5 
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up the Quality and Strength of the Liquor, is 
therein tempered and ſtrictly bound or reſtrained 
by theſe Principles. It is as it were ſhut up and in- 
cloſed in Caſes, which are able to bridle or contain 
it in ſpite of its Activity. This eſſential Fire is not 
in the Interſtiees of the Wine, but in the Heart it- 
ſelf of the little Maſſes that compoſe it. And 
when the Liquor ſeems cool, notwichſtanding that 
internal Fire, it is becauſe the Air of the Cellar, 
containing leſs Fire than the outward Air, ſheds a 
leſs Quantity of it through the Pores of the Glaſs 
in the Interſtices of the Liquor. If the ſame Wine 
afterwards grows hot in the Air, it is becauſe the 
Fire of the Air is a Fluid which has a Tendency to 
enter into whatever is offered to it: And that heat - 
ed Bottle ſhall cool again in cold Water; becauſe 
the Fluid of the Fire which is in the Interſtices of 
the little Maſſes of the Wine, will not fail to ſpread, 
if poſſible, out of the Bottle, and to get into the 
Water which is, preſented to it. Now, that Quan- 
_ tity of Fire which is freely diſtributed in ſo great a 
Bulk of Water, came from the Bottle. Where- 
fore the Liquor muſt then be much cooler than our 
Air, and our Blood: That Drink ſhall then, when 
it enters the Body, be very fit to be filled with the 
too abundant Fire which troubles and inflames the 
Blood. It cauſes therein a Contraction, which, if 
moderate, cannot but be wholeſome. Were it ex- 
ceſſive, it would rob the Blood of the greateſt Part 
of the Fire which makes it fluid: It would coagu- 
late it, and choak up the Veſſels. 


When we have our Hand very cold, and apply 
it to the Heart, the latter does then experience a 
Cold which contracts it; becauſe the Matter of the 
Fire does that Moment abundantly flow from dur 
Blood, and ſpreads in the Hand more eaſily than 
in our Cloaths, which contain and ſtop a great 
Quantity of Air and Fire between their Threads ; 
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whereas the Hand, void of that Element, opens all 
its Pores thereto. 5 | 1 3 
The Ice likewiſe is very fit to cool Wine, be- 
cauſe it contains almoſt no Fire at all: I fay, almoſt 
none; for it is not wholly deſtitute of it, ſince it : 
evaporates, and in time leſſens its Weight; which 
would not happen, did not the Fire carry off a few 
Particles of Water from it. Therefore the Ice 
cools the Wine, not indeed by communicating 
to it Cold, which is nothing, but by robbing it of 
a great Part of the Fire which lodged in the Pores 
of the Wine, and which the Water does then re- 


ceive into its own. It is on the Fluidity and Tranſ- 


fuſion of the Fire, that the Salubrity of cool Oy- 
ſters, of Radiſhes, Sallets and Baths is founded. 
The Water of the Bath, and theſe Foods, as they 
contain but very little Fire, the more eagerly ab- 
ſorb that which devours us; whence proceeds that 
ſudden Sedateneſs of the Blood, which we expe- 
rience almoſt equally from the Uſe of freſh Oyſters 
and that of Bathing: As Phyſics and Nature do 
concur to inform us of the Neceſſity of cooling our 
ordinary Drinks, in order to abſorb a, Part of the 
Fire which heats our Blood; inſtead of Ice, which. 
is not always to be found, or the Uſe of which 
agrees not with all Stomachs, and which is deſtroy- 
ed by the very Uſe we make of it, we may em- 
ploy ſeveral Salts, which being thrown- into the 
cooling Ciſtern, make the Water almoſt as cold as 
Ice itſelf, by compreſſing between their Lammæ, 
what Fire they find in the Water, and thus oeca - 
Koning the Efflux of the Fire out of the Bottle. 
We may have the ſame Service from Sea Salt, and 
better ſtill from the Sal Ammoniac. As both theſe 
Salts may be cryſtallized at the Bottom of the 
Veſſel, by the Evaporation of the Water, their 
Services may be repeated ſeveral times; fo that 


the” Expence is nar greater than that of the Ice. 


The 
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The Salt which is extracted from the Sea-weec» 
being almoſt of the Nature of the Marine Salt, 
and extremely cheap, may ſupply the Place of all 
the reſt. It is a common Saying, That:extinguiſh- - 
ed Coals, or a few Bits of Brimſtone-dipt into the 
Water, will cool it. They fay ſo indeed; but 
Experience ſhews me the contrary. The Coals 
taken out of a Cellar, might perhaps have ſome 
Effect that way; but that is a very ſotry Shift. 
No doubt you would be glad to conceive, 
how the Diſſolution of Salt can render a Liquor 
colder. The moſt ſatisfactory Account I can give 
you upon that Head, is, that the Water having no 
other Action and Fluidity but what it receives Sik 
the Fire ſpreading in its Pores; ſo ſoon as that 
Action ſhall begin to communicate itſelf to the 
Salts, and reduce them alſo into a; Liquor, the 
Water neceſſarily loſes by their Diviſion. It loſes 
the more, becauſe it is the Property of Salt to im- 
priſon the Fire cloſely, and as it were, to chain it 
up: And the Ground of this is, that the little La- 
minæ of the Salt are more impenetrable by the 
Fire than any other Element. The Loſs which the 
Water ſuffers of that Fire which is diſperſed and 
captivated between the Laminæ of the Salt, is ſo 
great, that it oftentimes is followed by a perfect 
Congelation. Nay, a Handful of Salt and Snow 
mited together, and applied on the Out · ſide of the 
Bottle, is ſufficient to rob the Water it contains of 
all its Fire, and to impriſon it ſo far as to make 
the Water of the Bottle freeze, even in the Mid- 
dle of the Summer. 5 © 65006; ee 
The Cooling of Liquors leads us The Origin of 
vaturally enough to the looking into Cf f 
the Fluidity of the Fire, for an a- 
ſwer that may ſatisfy to the 3 you have ſo 
often heard made at Table. at is that Cloud 
which cold Wine never fails to ſpread on the 
91 N 4 Glaſa 
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Glaſs ſo ſoon as it is poured into it, and which 
brings upon the Servants Reproaches, uſeful per- 
haps, but oftentimes undeſerved? It is the Cold of 
the Liquor, ſay they, which thickens the ambient 
Air, and turns it into Water. But how is that 
conceivable? If Cold is nothing, it can produce 


nothing: Beſides the Air is conſtantly the Air; 


and all judicious Chymiſts agree; that Water never 
changes its Nature. | | pa oP 


* 


Ike Fire alone operates every Thing here either 


by its Preſence or Retreat. The Wine drawn out 
of a cool Cellar, evidently contains much leſs Fire 
than the external Air heated by the Sun. The Fire 
whereof the Air is full, by an Effect of its Flui- 
dity, ſtrives to get Admiſſion into every Place. 
It then enters through the Pores of the Bottle, and 
ſpreads in the Liquor, till it is there in a perfect 
Equilibrium, or in the ſame Quantity as it is in the 
Air. But we ſaw in another Place, that the Air is 
at any time, and eſpecially in the Summer, fall of 
evaporated and attenuated Particles of Water, 
which the Fire ſuſtains there, and which cannot be 
admitted where the Fire is. So ſoon as the Fire 
inſinuates itſelf into the Bottle, the Air, and eſpe- 
cially the Water, which the Activity of the Fire 
ſuſtained, are abandoned by it at the Entrance of 
the Paſſages; where they immediately thicken as a 
Fog, and aſterwards gather into a Maſs, which 
gutiters down in ſmall Torrents on the Sides of the 
Bottle. The fame Thing happens on the Out: ſide 


of che Glaſs into which a cool Liquor is ſuddenly 


poured. Let it be either Wine or Water, the 
Effect is equally the ſame; becauſe it proceeds, not 
indeed from any Fire eſſential to the Liquor, or from 
any Quality inherent therein, but from the Equili- 
brium of the external Fire, which ſpreads where: ever 
it finds a free Place, which goes backwards and 


- forwards into the Pores of the'Glaſs, and of the 


Liquors, 
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Liquors, and which, by inſinuating itſelf from the 
Air into theſe Veſſels, lets thoſe Particles of Water 
which it volatilized, fall on the Out- ſides of the 
Glaſs. If you empty your | Glaſs: of the cool 
TR then a Cloud of Moiſture is formed with- 
in, as well as on the out- ſide of the Glaſs; 
W all, or nearly all, the Fire, that was in 
the Subſtance of the Glaſs, having flown into 
the cool Liquor, this is no ſooner removed, but 
the Fire of the Air enters into the Thickneſs of the 
Glaſs on both Sides at once. But ſo ſoon as the 
Fire of the Air ſhall have put itſelf in an Equili- 
3 both in the Air and the Bottle; or the Glaſs, 
vou will no longer ſee any Thing of this kind. 
hen the Fire ceaſes to enter into them, there is 
no longer any Fire which abandons the aerial Water, 
which of courſe ceaſes together. Let us trace this 
Mechaniſm, and the natural Effects of the Fluidity 
of the Fire; in order, from this Inquiry, to find 
out the Solution of 1 Queſtions wanting Ex- 
Pcation. . 1.9 
" 51016 1 ee 40. Une the Mar- The Origin of 
ble, the Chalk and ſquare Dutcb- tiles 71 1 
attract the Moiſture. Having here Pavements, * 
KRecourſe to Attraction, would be Go. 0 
diſcourſing in the learned Strain on 
what we ſhould not underſtand. Theſe Matters do 
not attract, but only ſtop the Water. They yield 
a free Paſſage to the Fire, which they * to the 
Water by it divided. Whenever there is in the 
Air of an Apartment more Fire than in the Walls, 
that Fire endeavours to ſpread every where in an 
equal Quantity. Now, it cannot enter the narrow 
Pores ot the Marble, the Chalk and glazed Earth, 
without jeaving à thouſand and a thouſand Parti- 
cles of Water at the Entrance of the Paſſages, 
which are too ſmall to admit them. This Water 


Will gather there ſo far, as to form a ſenſible 2 
31 | 0 
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of Moiſture. The Fire penetrates through, and gets 
away; but the Moiſture remains. It afterwards 
evaporates from off the Walls. Another Coat 
ſucceeds it, and takes the ſame Courſe. Theſe 
Vapours removing from the Walls, ſwim in the 


Apartment, juſt as we ſee them roll in the Air- 


mp, after the Air which kept them rarefied has 
been exhauſted. They make the Air thick: They 
even may render it pernicious to the Health, when 


they are over-abundant; and ſtill more ſo, when 


they mix it with the Saltpetre which they carry off 
with them from the Foot of the Walls, whither ir 
is ſent and extracted from the Urines which pene- 
trate the Earth: Which never happens in an Apart- 
ment built on a Stone- arch. Tapeſtry-hangings, 
on the contrary, hairy Stuffs, Fleeces, Skins dreſ- 
ſed with their Hair on, and even the Wood of 
Wainſcots, of inlaid or of plain Floors, as they 
contain in their Fibres, and in their wider Pores, 
a very great Quantity of Air, the Fire which is in 
Equilibrio in the Air of the Room, and in that 
of thoſe Fibres, cannot flow thereinto with the ſame 
Liberty,” and meets in that Multitude of ſmall 
Particles of Air and Surfaces, a greater Number 
of Obſtacles to its Paſſage, than in the narrow 
Pores of the Marble. Among Woods, the moſt 
compact, as Box, always is colder than the moſt 


porous, as Cork, which retainsa great deal of Air 


and Fire in its 3 | ah 1 wi : 
2 The ſame Fluidity of the Fire moſt 
debrsben, ſenſibly thews © irſelf in very cold 


Weather, on the Glaſs-windows of our 


Apartments. The Fire incloſed in the Air of a 
Room, neceflarily ſpreads on every Side, if it be 
fluid. It muſt needs endeavour to get looſe, and 
plant itſelf where-ever there is the leaſt Quantity of 
the ſame Element, and it will make no Effort, to flow 


into an Air already as hot as that it is poſſeſz d of. 


nn 
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It will therefore be ſtopt by the Wood, and more 
ſo ſtill by the Tapeſtry-hangings, which contain a 
great deal of Air. On the contrary, it will flow off 
through the moſt compact Texture of the Glaſs- 
windows, which contain neither Fire or any Water 
It will diſperſe in the colder Maſs of the external 
Air, till there is an Equilibrium both in the exter- 
nal Air and that of the Room. The Fire which 
goes out through the Window, leaves within, and 
at the Entrance of the Pores, the Particles of 
Water and Air to which it was united. Theſe form 
a Cloud, which grows denſer in Proportion as the 
Fire goes out. At laſt the Quantity of Fire, which 
by little and little flows into the cold Air without, is 
ſo great, and that which remains in the Maſs of Air 
within the Room, becomes ſo very ſmall, that it 
can no longer keep the Particles of Water, which 
are condenſed on the Glaſs- window, in a State of 
Fluidity. That Water muſt needs then freeze: 
And really all the Particles of them fall one on the 
other by ſmall Parcels, or by Filaments much of 
the Nature of Snow, forming at random ſome 
ſeeming Foliages, according as their Weight, or 
the Impreſſion of the Air, has hurried them to the 
Right or Leſt, and they are drawn near to each 
other in the Congelation. This is what we call a 
Hoar-froft or Ryme, which, as you ſee, muſt be, 
and in reality is formed on the Side of the Glaſs- 
windows next the Apartment. But ſo ſoon as the 
external Air ſhall acquire a greater Heat than with- 
in the Houſe, by endeavouring to ſpread from 
without in the Room, then the 'Moiſture will ap- 
pear on the Glaſs- windows without : A Thing we 
uniformly experience in every Thaw; In Conſe- 
quence of the ſame Fluidity of the Fire, when the 
Air, which has been a long while cold in large Halls, 
ſhall begin to become warm again, and the Fire 
penetrate in greater Quantity the Columns of . 
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te Marble, and the Pictures; then the Moiſture 


ſhall hang on the Out- ſide of them, and flow 
down them in Stream. | 


From the ſame Cauſe proceeds the Thickening 


of our Breath, ſo far as to be ſenſible when the 
Meather becomes cold and cloudy. The Efflux of 
the Fire from our Breath into the external Air, lets 


the moiſt Particles of it fall one upon another; and 


they are the more ſenſible, when they meet in the 
Air with ſome others which are an Obſtacle to 
ITT. in ͤ ̃ ͤͤ K ͤ bes a3, 
Ihe thickening of our Breath on a 
Diftilled Wa- Marble, a Glass or any other very 
ders 
is made of the Vapours of boiling Water under the 
Cover that ſtops them; the Condenſation of the 
Fumes of an Alembic, when they adhere to the 
Top, and contract in a Pipe ſurrounded with cold 
Water; the gathering of the Dew on a Glaſs or a 
Marble, rather than on a Cork or on Fir, are again 
fo many Operations wholly owing to the Fluidity 
of the Fire, and the Coarſeneſs of the Matters it 
ſuſtained. Theſe evaporated Matters would meet 


with a Reſiſtance, and be obliged to undergo a 


Conflict, did they meet with any Air or Fire lodged 
in the Pores of the Cork, and ſtill more ſo, if they 
ſnould meet with a Cover red hot, and full of another 
Fire. They would be repelled thereby; But the 


Fire getting quietly looſe through the ſmalleſt Pores 


of a cold Marble, of a Glaſs, of a Piece of Slate, 
or of Glaſs deſtitute of Heat and Air, there quits 
the Company of the watery Particles, which prove 
too groſs for ſo narrow a Paſſage: Theſe Particles 
ſtick thereto, without being able to proceed any 
farther The Body that ſtops. them is properly a 
very fine Sieve, which gives Paſſage only to the 
Fire. Every body knows, that cold Meat hardens, 
when you warm it again in Water; and that, on the 
$7 | | contrary, 


SY 


compact Body; the Re- union which 
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conitrary, you may warm it without making it 
either hard or inſipid, by putting it into an earthen 
Pan well covered, and placed over an earthen or caſt- 
iron Pot, in which Water is actually boiling, called 


the Vaporous Bath. The Fire inceſſantly | raiſed + 


from the boiling Liquor Bubbles of Air and 
Water, which ſpread all round the earthen Pan. 
The Fire which penetrates the Pores of it, gently 
warms. the Meat already prepared: But the Water 
it quits condenſes under the earthen Pan, and thence 
gutters down in large Drops. | 
Let us proceed, running over the other Experi- 
ments, to prove the Fluidity of the Fire, and its 
Tendency towards putting itſelf on a Level, and 
in Equilibrio, where - ever it can get Admittance. 
It is in order to ſhelter us from the Efforts of the 
Fire reſiding in the external Air, and which is al- 
ways ready to ſpread every where, that we in Sum- 
mer time oppoſe its Paſſage by Curtains and Wins» 
dow-ſhutters.” What we get by this is not to free 
ourſelves of it intirely, but to experience much lefs 
of it, and to breathe an Air colder than are the Hu- 
mours of our Body. & 8 
It is becauſe the Fire, notwithſtanding all our 
Caution, gets into our Apartments, that it comes 
and inſinuates itſelf to the very Bottom of our Cel- 
lars. Though they ſeem to us then to be very cool, 
they in reality contain more Fire than they did in 
the Winter, when they appeared warm to us; 
ſince the Thermometer was then lower therein than 
in the Summer it is. And theſe Appearances, which 
ſeem contrary to Truth, convince us, if we do but 
conſider, that God has regulated the Order of our 
Senſations, and the Notices he gives us of what 
paſſes without, not on the State of Things them - 


| _ * Whether Cellars and Vaults are indeed warm in Winter, and 
cold in Summer. | F 


16 


190 IALO GU E XII. 
ſelves, but on the Importance or Concern they 
may be of to us, and purely as they relate to our- 
ſelyes. We then in the Summer perceive the Air 
of the Cellar, or of a Marble-hall, very cool, not 
that it then is void of Fire, or that it contains leſs 
of it than in Winter; but becauſe that Fire being 
much weaker than that of the external Air, which + 
ſcorches us, we are informed by the agreeable Cool- 
neſs that is perceived in low Places, or in the Li- 
drawn out of them, that we have found a 
ure Means of freeing ourſelves of a great Part of 
that exceſſive Fire which dilates and diſorders the 
Humours of our Body. And the Air of the Cel. 
lar, on the contrary, ſeems to us hot in Winter, 
not that it then contains as much Fire as in Sum- 
mer. time, but becauſe it contains a greater Quan- 
tity of it than that which actually flotes in the ex- 
ternal Air, which affects our Body, and may occa- 
ſion too great a Loſs, This Variety of Appearances 
is perfectly like that which we experience, when 
having one Hand very cold, and the other very hot, 
we dip them both into luke - warm Water. The 
Water ſhall ſeem very warm to the cold Hand, in- 


to Which it inſinuates its Fire; and very cold, on the 


contrary, to the warm Hand, which it robs of its 
Having proved the Fluidity of the 

TR EF Fire, we 3 already e its Ela- 
ſticity, or its natural Diſpofition to 

ſpreading, and every way puſhing againſt what 
ſurrounds it, with this Difference between it and 
the other Fluids, that Fluidity and Elaſticity are 
inherent and proper to it, whereas others do per- 
haps receive that Activity from it. A Croud of 
other Proofs which we daily have under our Eyes, 
more than ſufficient convince us, that the Fire in- 
coeſſantly ſtrives to make itſelf a Paſſage every where, 
0 dilate on all Sides, to ſpread all round, to pro- 
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ceed, to penetrate, to diflipate. Is there any Thing 
that it cannot go through or diſſolve? But this fo 
werful Elafticity does not always act in the ſame 
ner. There are even Caſes in which it is no 
longer ſenſible, even in a very great Fire. We 
very often ſee the Fire rolling on itſelf, and with- 
out Fewel in luted Veſſels, quietly getting looſe 
out of them, and to Appearance making no manner 
of Effort to break them. If the Strength is al- 
"_ the ſame, whence can this Diverſity pro- 
There are in Nature but three truly fluid Bodies 
known, and which by their perpetual Activity are 
the Principles of all Motion. I mean the Light, 
the Fire, and the Air, The Light is an univerſal 
Fluid, which extends to the very Stars 3 our Fire 
and our Air are two Fluids attached to the Earth 
for the Service of Man, and ſpread round his Ha- 
bitation. The Light is of ſuch prodigious Fine- 
neſs, that it pervades the Textures of all Bodies, 
and influences them only by Help of the Fire, with 
which it is in an exact Proportion. It puſhes the Fire, 
and is thereby reciprocally repelled. It renders the 
Fire more active, by communicating its Motion 
thereto; and the Fire troubled or forced out of its 
Equilibrium, reciprocally acts upon the Light, and 
makes it ſhine. But the Body of the Fire, though 
maſſier than the Light, is yet too fine to be able of 
itſelf to diſplace the Maſſes of terreſtrial Bodies. 
It croſſes, without diſuniting them: It gradually 
flows from, without breaking them. It eyery where 
finds Paſſages free enough to get looſe, withour 
making any Fracture. But by the Shape of its Par- 
ticles it keeps an exact Medium between the Light 
and the Air. And as the Air is a maſſier Fluid 
than the Fire, its Union with the Air makes it al- 
ready more capable of acting upon the Bodies it 
would only have grazed upon, or have penetrated 
BOLT 37 5 h with- 
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without Oppoſition. The Fire, in itſelf full of Ac- 
tivity, borrows! a double Acceleration, and conſe- 
quently. a double Force, both from the Impulſion 
of my Light, 100 1 Spring of the Air let looſe 
againſt it. | 
Fire borrows many powerful Helps paz Rom 
the. other Fluids, ſuch as Oil, Mercury, Salt and 
Water: But it is aſſiſted by chem in a very diffe- 
tent Manner. Theſe Elements have only a bor- 
rowed Fluidity: They are elaſtic, or inclined to 
dilate only in proportion to the yantity of Fire, 
they receive into their Pores,z ſince they chagulate 
or freeze by the Efflux of the Fire. When they 
= added to the Fire, they properly add nothing, © 
ro its Quickneſs: But it is not to be * 5 
how. much they contribute to render its Action ter- 
rible, and full of Force. The Oil ſupplies the Fire. 
it is thrown. into with another very. plentiful Fire, 
and a Multitude of Bubbles of Air it retained cap- 
tive in its little Maſſes. It is an eaſy Matter to. 
obſerve. the Conſequences: of it. Oil is the true 
Fewel of Fire. Mercury, Salt and Water, may. 
impriſon and ſurround the Fire, and render it of 
no Force: But if that Fire comes to increaſe its 
Quantity and Celerity, it is then the more dread- 
ful, becauſe it acts in Concert with thoſe, Elements, 
and drives before it Maſſes capable of barring its 


Paſſage, and which will help it to overthrow every, 


thing; whereas, without the Oppoſition, of their 
Surfaces, the Fire would be diſperſed through a 
greater Space, or flow out through a greater Num- 
ber of Pores, and thus remain without Effect. The 
Proportion of the Elementary Parts it is, which 
makes the Variety of the Effects of the ſame, 
Power. Throp the ſmalleſt Flint into a great Fire, 
the Fire and Ait which incompaſs the Surface of 
it, have not Power enough to throw you that Maſs, 


back.. .Do. but pour Water into a great Fire; the 
Proportion 


— 


Hu 


Proportion between the little Maſſes of Water and 


thoſe of the Air animated by the Fire is ſuch, that the 
Water, in itſelf without Activity and Reſiſtance, ſhall 
on a ſudden be ſent back and repelled with a pro- 
digious Force and Degree of Expanſion. It hurries 


away with it Aſhes, Coals, Shards of Pots, Bricks, 


Stones, and whatever it meets with, and oftentimes 
produces very ſad Accidents in Kitchens. $ 


The Fire and the Air which exhale from Hay 
or from. Sheafs of Corn newly put together in 4 
Rick, are diſſipated without any Danger, if the 


whole be well dried. But if che Heap be moiſt, 
the Fire and the Air ſtopt by that Moiſture, heat 
it ſo far as to penetrate and rot, and even ſome- 


times ſo far as to fire the Rick. The Farmer may 
prevent this Miſchief.” When rainy Seaſons force 
him to houſe his Harveſt without an Opportunity 


of drying it, he places in the Middle of the Rick 


two or three large Faggots of Thorns, and by 
that Means leaves a large Space, to which the Fire 
and Exhalations coming from all Sides, dilate, and 


thus loſe all their Force and Adtivity, 7 : tt 
We. thall find the Proofs of a like 


Mechaniſm in the Eolipyle. It is The Eclipple 


ſmall Veſſel of Braſs of the Form of a Pear, having 


towards its Point a ſmall crooked Pipe, with an 


Orifice of about the twentieth Part of 4 Line, 


When this Veſſel is put on a very quick Fire, the 


Fire ſhall dilate the Air within: It ſhall go back- 
wards and forwards through the Pores of the Pear, 
without any ſenſible Alteration; becauſe the Air it 
drives away, finds a Vent through the Orifice of 


the Pipe. If that Pear, being red hot, be dipped 
into the Water, the dilated Air therein contracts 


on the Approach of the Water. The Veſſel by 


degrees is filled with Water and Air by pretty: near 


equal Portions. Now, again, put the Eolipyle on 


the Coals, with the ſmall my of it dipping towards 
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the Fire, and the Orifice of the Gullet turned u 
wards, which by this Means the Water fills with- 
out flowing out. So ſoon as the Fire is clear, that 
Element which ſeemed not to act on the Inſide of 
the Pear when it was without Water, and nothing 
to confine. it, begins by dilating the Air there, 
The Air unbends all its Springs againſt the Water 
which ſurrounds it. This, though by Nature 2 
of Activity, being ſtrongly puſhed every way, 

at the ſame time confined by the Sides of the ellel, 
finds no other Iſſue but the ſmall Vent of the Gul- 
let, towards which, all the Fury of the Fire and 
the Air, and of Courſe that. of the Wer turns 
and centers. The Water guſhes out of it, not- 
withſtanding the Smallneſs of the Vent, and the 
Reſiſtance of the external Air, and ruſhes forward 


to the Diſtance of fifteen or twenty Foot: In this 


manner the Fire which burns, and is kept quiet 
under a Heap of Aſhes, by the Liberty which a 
thouſand little Paſſages leave it of getting out into 
the Air, and of borrowing | ſome Aſſiſtance there- 


from; that Fire, I ſay, when it receives a few 


Drops of Water round it, dilates them, lifts them 


up, and with them the Coals and Cinders. For 


this Reaſon it is, that the Subterranean Fire, which, 
if alone, would roll round or through a ſmall Flint 
without diſplacing it, being joined to the Air and 
Water, lifts enormous Maſſes, ſhakes whole Re- 
gions, pierces the Ground, makes Rocks mount 


into the Air, and overthrome whole Mountains. A 


Simile will bring this to a ſufficient Degree of 


Evidence. 


A Croud of Boys ſee at a Diſtance Fruits that 


look very well. To ſee and covet them, is with 


theſe Clipe one and the fame Thing: They firſt 


of all ſurvey all round about: Not a Soul to trou- 
ble them, But a Hedge parts them from the Ob- 
ject of their Deſires: How is this W to be 


got 


got over? In vain do they apply their Hands and 
Sticks to the Hedge: The Sticks go through: 
Their Hands are ſcratched : Tears flow, and no- 
thing has as yet been removed. They perceive a 
Harrow raiſed againſt the Hedge; and by the Ad- 
vice of the beſt Genius among them, they all in 
concert apply their Sticks againſt the Bars that join 
the Pieces of the Harrow. They work ſo hard 
with their Feet, their Arms, and the Whole Weight 
of their Bodies bearing againſt the Sticks, that all 
theſe little Forces united, which were of no Effect 
when they could act but in a ſingle Point, now puſhing 
againſt the Hedge by the whole Breadth of the 
Harrow all at once, they make a Breach in the 
, and go a plundering without Con- 
Trout. -.. | 12 5 (4 2 
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The Harrow gives theſe Children no manner of 
Strength, but it unites and improves Forces, which 

being diſunited were rendered unpowerful. 80 

' when the Fire, aſſiſted by the Air, drives hefore it 
Suffaces of hard or maſſy Elements, ſuch as Salt 

and Water, which cannot be admitted through the 
Apertures, that would yield a Paſſage to the Fire, | 
then does it make the horrideſt and moſt dreadful 
Havock, and: it overthrows, bruiſes or ſcatters by | 
that means, what it would have ſingly gone | 
through, by a ſteady Efflux, and without damaging 

al d 9 
Therefore, though the Elaſticity of the Fire be 

not always ſenſible, yet it is always effectiye, and 

it is from that Elaſticity modified or aſſiſted by the 

other Elements, that we may deduce the ſeveral 
Actions of the Fire. Let us collect all we ſaid abaut 

it, and form a ſort of Dictionary of it, that may 

the better unravel the Whole, and fixit in Memory. 

The Actions of the Fire are to kindle, to increaſe, 

to ſmoak, to ſhine, to blaze, to crackle, to ſparkle, 

to aſcend, to — to blacken, to dry, to i 
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melt, to vitrify, to calcine, and to be extin- 
guiſned. V 
The Fire kindes: Not that it takes 
The eie een, Birth where it did not rexiſt; but be- 

y of the Fire. 3 3 J. n 
r aauſe it gathers and becomes active 
where it was at reſt, and by a borrowed Help be- 
comes victorĩous where it was chained uß. 
The Fire increaſes, either in Quantity or Celerity, 


or both ways at once; and that by five principal 


Means. 1. By the Impülſion of the Light, eſpe- 


_ "cially when its Rays are collected in one and the 


fame Point, or on the ſame Parcel of Fire. 2. 

the Impulſion of the Springs of the Air, eſpecially 
When they tend to the ſame Place. 3. By the Af- 
-fluence of the Oil and of the Fire contained in freſh 


Air. 4. By the Junction of the Fires contained 
in combuſtible Matters, and eſpecially in Oily 


Juices. 5. By the Narrowneſs of the Space within 


which a great Quantity of Fire is confined and acce- 


lerated between Surfaces of Water and Salt. 
It ſmoaks, by carrying off the Waters and other 
Particles which it is capable of raiſing, and among 
Which it is envelopped, being in too little a Quan- 


ttity to incompaſs and overpower them, fo far as to 
ſtrike immediately againſt the Body of the Light. 
The Smoak is ſo full of Fire, and it is ſo very true 
That the Eire forces it upwards in ſpite of its Weight, 
that if you pour Water on a burning Log, you 


run the risk of ſcaldipg your Hand, in paſſing it 
chrough the Vortex of Smoak that riſes from it. 
The Fire blazes, when it is ſtopped within a nar- 
row Spate by a ſmall - Quantity of Particles of 
Water, taken from the combuſtible Matters, and 
is there accelerated by the repeated Shocks of the 


5 Springs of the Air. A moderate Moiſture made 
up o 


Water and Oil, properly is the Ground of 


5 Flame. Therefore the Coals, that have loſt almoſt 
all their Moiſture, yield little or no Flame at all; 


and 


ee F I E. 197 


and if the Fire of the Flame is the ſtrongeſt of 
Fires, it is becauſe each Particle of Fire being bar- 
red by as many Particles of Water, their Vortices 
become: the more rapid, and act the more violently, 
by the Help: of the Surfaces of the Water, and by 
dilatigg lels. Who would be apt to thin, that it 
is this exact [Meaſure of Water ineloſed together 
with the Fire in all oily Juices, that makes up the 
Flame of Sulphur, Wax, Tallow, Fat and Oils 2 
The Analyfis, which finds that Water again in 
them, leaves us no Room to doubt of the wonder- 
ful Caution, which has for our ſake been lodged in 
the Cells of Oil, Principles ſo diffrrent from one an- 
other, and has rendered them ſo very active and 
powerful, by the exact Proportion of their re 
tive Quantities. But the Water and Fire of the 
Oils, when diſingaged by an external Fire, and all 
ſorts of Flames in general, acquire à ne Degree of 
Force, when the Air joins. to them by its Agita- 
tion and conſtant Renewal. We need not, in order 
to convince ourſelves of this, have recourſe to the 
prodigious Force which a perpetual Blaſt always ; 
directed to the ſame Point, gives to the Lamp f 
an Enameler. The Uſe of our common Bellows 
is ſufficient to inform us, that the Fire, ſtrengrhen- 
5 ed by the Shocks of the Air towards a {mall Maſs. 
4 of Fire, ſpreads through, and in all the Outſides 


5 of the Particles of Water, and of other Elements, . 
L which it carries off from the combuſtible Matters, 


and by ſhewing itſelf, hinders them from being 
ſeen ; whereas that Brightneſs ceaſes, when the M 
f titude of the aqueous Particles is too abundant, and. 
1 when the Fire incloſed within the Maſſes of Smoak, 
e it drives away, Ades no longer act 3 on 
© the Body of the Light: , 
f Soak is x Flame begun, and che one is ſo linle. 
ſt different from the other, that the leaſt Increaſe, _ 
4 Mer of the Quantity, © of the Celerity of tbe 
| 3 e, 
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Fire, is ſufficient to turn the Smoak into Flame. 
If you bring a Wax- candle juſt. put out, near an- 
other that is lighted, holding the ſmoaking Snuff 
a little lower that that on Eire ſo ſoon as the 
Smoak of the firſt, carried by che Flow of the 
Air, ſhall touch the Flame of the other, the 
Flame will ſpread both without and within that 
Smoak, and creep as it were into it, deſcending 
towards the extinguiſhed Match, which 1 it will im- 
mediately light again. K 

The Fire Hines without either Sls or Blaze, 
when it finds in the Body it conſumes, few or no 
aqueous Particles that ſtop it; ſo that it flows off, 
and is more eaſily diſperſed. That Brightneſs free 
from Smoak and Flame, is obſerved in all com- 

buſtible Matters, after they are reduced to a Coal 
| by the Diffipation of their Moiſture. 

The Flame therefore is properly nothing but a 155 
dling kind of Smoak, on which the Fire prevails, not- 
withſtanding the perpetual Oppoſition of the Water 
that ſtops it. For this Reaſon it is, that the Fire 
of a Forge becomes ſo very bright, when after it 
has been contracted and damped by the Water of the 
Wiſp, it gets the better, and carries off that Water. 
For the ſame Reaſon, when the Fire ſeizes on a Tun 

of Oil, or ſome other Maſs of Fat or oily Juices, if 
ſome unexperienced Hand happens to pour Water 
ir in order to put it out, the Fire, inſtead of 
being thereby abſorbed, divides and overpowers it, 
with an Expanfion or Deflagration extremely bright, 
and capable of firing wy — in the Neigh- 
bourh6od thereof. | 

The Fire aces, hem it- — lets — 
| ſone Futters of Air impriſoned between Laminæ 
of Salt. There it does in lirtle, what it does with 
a great 2 9 _ in the Puluis _ 
mina. RWI! 203; 129701 | 
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It ſparkles, when it is ſtrong enough to diſperſe 
ſome ſmall Parcels of the combuſtible . 

wherein it is ineloſed. Such are the Parcels. ol 

pounded Coal it fucceſſively cauſes to iſſue out of a 

Squib or Rocket. 1 enen 

The Fire 7i/es, or always tends to that Direction. 
For though it violently ſpreads on all Sides, and 
gets to the Bottom, as well as the Sides of the Bodies 
ir conſumes, when compoſed of many very elaſtic | 
Vortices, and affiſted hy the Elaſticicy of the Air, 
it has beſides a natural and fenfible Tendency to 
go off from the Earth, let that Tendency be look- 
ed upon as the primitive Impreſſion of him who 
made every Thing as he pleaſed, or as only the 
_ Reſult of 2 Heavineſs; whenge it happens that 
the maſſier Bodies place themſelves below it. How- 
ever, that Effort which the Fire makes to get above, 
carries along with it the Matters it has divided, with 
all the Air it has either unbent or dilated. The | \ 

Parcels of Water, of Tallow or Wax, and the 

heated Air ſpreading upwards, make a more remote j 

and more contrafted Air, which is always charged ' 

with a little Water, to return on every Side the : 

Flame. The Spring of it being brisker, that Re- | 
flux of Air is the chief Fewel of the Fire, both 

from the Conſtraint it is retain'd in, and the per- 

py Supply of the Water it fuſtains, and of the 
Oils which the Water carries every where upon its 
Qiobujey, Tt 5 7 Een I Ong” Ik. Ts | 
The Fire blackens what it has not the Force of - | 
either conſuming” or deſtroying. When it has 
driven off all the Moiſture of a Piece of Wood, it | l 
circulates in à thouſand and à thouſand ays © 

_ through the Texture it cannot divide; and when it 
is diffipated, the Wood is then pierced with ſo 1 
magy Floles, that the Light is therein ice d. 
and no Part of it is beaten Back by Reflexion, bor = 
bac + aa thar 
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5 Body viſible, in which the black Ie "i 


| "grad Application i in perfecting Microſcopes, 


is full e 


A learned Engliſi man, famous for bis 


judging of the Quantity of the great 
Pores, which the Surface of a Coal an Inch in Dia- 


meter contained, by the Number be could reckon - 


in the eighteenth Part of an Inch, found, that that 


Diameter contained above ſeven millions ſeven-hun- 
dred and eighty thouſand... What muſt then be the 
Number of the imperceptible Pores, and what a - 

vaſt Diſſipation muſt the Light ſuffer in ſo many 


Apertures ? 


The Fire evaporates, or canton 0 Moiſture ic 
meets with, to evaporate. When it has Strength 
enough, to hurry with it the little Maſſes of Water 


that oppoſe its Motion, it fills the Air with them, 


and diſperſes them to Diſtances far ſuperiour to the 
Region of the Clouds. The whole Interval, from 


the T0 OP of the Atmoſphere down to the Earth, 

theſe Bubbles of Water. The Light, the 
Fire, the Air, and the Water, are evidently one 
within another, exerciſe each of them its proper 
Action, without Damage to each other; and on the 
contrary, work in Concert for the Service of the 


Earth. 


1 Pe 79 and hardens all thoſe Bodies, the 
Moiſture of which it evaporates: But it performs 
this Operation only by the Aſſiſtance of the Air. 
Wherefore a ſharp Wind in a manner dries and 
burns as. Fire does; becauſe by carrying away the 
Water in its Courſe, it contributes to draw again 


neat each other, and to harden. the Particles of the 


Surfaces. which the Water quits. The Froſt alſo 


hardens; but in a very different Manner. It does 
ds, not by carrying away, but by contracting the 


ter by tbe Efflux of the Fire. And when this 
Ry of the Fluids happens in the Body 
"We of Flants or of e it Forpreſſes, | It 


00 1 | torments 
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torments and breaks there the little Veſſels neceſſary 
for the Nutrition: Whence it happens, that a Leaf 
Which has been frozen, having no more its Veſſels 


2 as before, rots at the Thaw. And if the 


Sun ſhines thereupon, and draws off all the Moiſture 
of the rotren Leaf, the Texture of it is totally de- 


_ . ſtrayed, and it is no more than; a Quantity of 


Daft, 


— 


The Fire, makes fluid, or puts into 4 State f 


Fuſion, the Water, the Oil, all the oily Juices, 
and generally all Metals. It in ſome fort commu- 


nicates- its Nature to them; ſince it puts them in a 


State of Fluidity, and its communicating that Qua- 
lity to them, rather than to the other Bodies, is, 
becauſe being more ſimple, and made up of uni- 
form Particles, they are the more proper to retain 
it in their Interſtices wherein it whirls, diſplacing 
' theſe little Mafſes, and making them tumble one 
upon another. Which ſeems the truer, becauſe 
when it ſpreads therein in a greater Quantity, or 
with a greater Violence, it makes way through, 
ſcatters them, and makes them evaporate,” Thus 
it exalts and refines Salt, Mercury, Lead, and all 
Metals; ſince Gold itſelf, weighty as it is, in- 
ſenſibly is diſperſed in a great Fire, and it proves 
at length to have loſt ſomethi agg. 
The Fire vitriſes and calcines. It vitrifies what 
is Sand, and calcines what is Earth or true Soil. 
The Diverſity of theſe Operations does not pro- 


ceed from the Fire, whoſe Action is always the 
ſame, but from the Nature of the Matters on 


which it acts; and if we ſee it in the ſame Maſs of 


Mineral oftentimes diſcharging the three Functions 


of Melting, Calcining and Vitrifying, it is becauſe 
It at once finds metallic Particles to melt, Sands to 
vitrify, and Earth to calcine. The Fire produces 
nothing there, but it diſplays what was therein, and 


vill noyer cauſe the Metal to become Earch,'or the 


— 
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Sand to turn into Aſhes, or the Aſhes to be 
tranſmuted into Metal. Theſe Things may be 
united or ſeparated. One may predominate over 
the others; and the whole may flux and be carried 
away with the melted Metal. The Sand may enve- 
lope both Earth and Metal in a Vitrification that 
hides them: But each of them invariably keeps its 
won Nature; and if in many Chymi- 
foe IMP 14 0 Operations ſome certain Matters 
famms.. become much heavier, by paſſing 
through the Fire, it is not At all be- 
eauſe the Fire or the Air are converted into theſe 
Matters, but becauſe they incorporate with them 
Maſſes of Water or of Salt, and more particularly 
oily Juices, wherewith the Air and the combuſtible 
Matters are impregnated. - 1 
The Fire itſelf, when it goes out, (and this is the 
laſt of its Actions remaining to be explained) the 
Fire, 1 ſay, is then neither dead or deſtroyed, It 
ſcatters: It is diſperſed: It does no longer act as it 
did before, but is ſtill what it was in all reſpects. 
Have you a mind to extinguiſh it in a burning 
Log? You muſt abſorb that Fire by a Quantity of 
Water ſuperiour to it. It is no longer in the Log; 
but it wholly ſubſiſts in the Water, which it raiſes 
into a Fume, Would you extinguiſh it in a Char- 
coal-pir, where it burns the Wood abandoned to 
its Fury under a Heap of Earth, and which it de- 
vours by the Aſſiſtance of a few Holes, through 
which it is ſupplied with Air, in order to renew it 
and keep it up conſtantly in the Wood? Tou need 
only ſtop the ſaid Holes, whereby you rob it of all 
Correſpondence with the Air. So ſoon as it is de- 
ſtitute of the Company of that groſs Element that 
gave it Strength, and with the Denſity whereof it 
violently ſhocked the Texture of the Wood, it 
immediately gets through the Mas of Earth, that 
covered the Coals: It has no more Activity; — 5 


a 
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cauſe it ſpreads and gets away without any. Return. 
But it is in its Diſperſion all that it was, when a 
continual Flow of freſh Air did repel and nouriſh 
it in one and the ſame Plage. 

From all theſe Facts, Sir, which L 3 thus 
united before your Eyes, and from an infinite Num- 
ber of others, which Experience will afford you 
every Day, there reſults. a Truth which I take to 
be capital in Phyſics, as well as in moral Philo- 
foph z viz, that God has put between Man and 

ll the Objects around him, ſuch an evident Rela- 
8 of Uſefulneſs, and an Appointment of Ser- 
vices ſo eaſy to be diſcerned, that in the Heaven, 
as well as on the Earth, the Spectacle of Nature 
ſpeaks to him of nothing but — render Regard 
and Affection of his Creator towards him. Every 
where between the Heaven and the Earth, between 
the Light and the Atmoſphere, between the Fire 
or the other Elements and Man, we obſerve the 
ſame. Unity of Intention, and the ſame; Cotreſpon- 
dence, which we remark between our Appetite and 
our Food, between our Teeth, which grind and 
faſhion our Meats, and the Stomach that digeſts 
them. Phyſicks are then an admirable School of 
Piety; and all the Sciences of any particular Pur- 

rt, may become ſo many Informations; to the | 
ind ; ſince in the admirable Artifice of dach in- 
dividual Piece, there is nothing which we more 


evidently diſcern, than a conſtant. Intention in the” 5 0 


Creator, of being every. way beneficial to us. 
Hitherto we have beſtowed our Attention om on 
what ſhews itſelf apparently, and on what requires 
no great Effort to be apprehended and conceived. 
But this ſo uſeful and ſo affecting Science contains 
ſome other Particulars, the Diſcovery of which 
uſt needs have required a great deal of Time and 
Trouble, Inſtead of informing you of them in a 
Scholaſtic Manner, and by abſtruſe wa Ra | 
et 
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all their ſeveral Wants, and the Works of great 
Nen, in the Endeauouts they haye made to be of 


Service to Mankind. Let us, in a Series of Hiſto- 


rical Dialogues, examine firſt, what Experience 
has procured us, on the Certainty of which we may 


depend, and then what Benefit may be drawn from 


the Syſtems of Philoſophers. This Method of 
ſtud ng Phyſicks will be more to your liking: And 
methiaks I muſt not here heſitate 7 70 con- 
fining your Mind to a didactic Order, 
my Method to your Inclinations. 

The whole Survey of Nature has already con- 


vinced you, that all the Parts which compoſe it are 
the Work of a ſingle Intention, which created, 


united, fitted them up, and made them relative 
and concurrent to one and the ſame End. Let us 
now ſee in the Hiſtory of the Study which Man 

has made of them, how far the Progreſs is carried. 


Let us inrich ourſelves with their Labours. This | 


Hiſtory, by informing us of many particular and 
praQical'Truths, may facilitate to us the Clearing 
and Solution of an important Queſtion, vid. Whe⸗ 
ther the Niſcoveries made by Men in fix thouſand 
Years paſt, give us any Room to think, that one 
ever might arrive at knowing the Ground-work 
and Nature of what ſurrounds us, or to think, that 
God granted us no more Light and Knowledge 


than What is ſufficient to rule our Minds, and ſup» 


py's Gur ETON with proper tea 


let us here 'borrow - the Aſſiſtance and Charms * i 
Hiſtory. Let us from Age to Age trace Men in 


ſuiting 
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ſics imployed about regulaci the 
ane Order. of Ga) Days by Ne fe Fr 
of the Heavens, as being the moſt 
neceſſary, was alſo the firſſ cultivated. 
When Mab's Children had quitted the Rocks of 
the Gordyan, and begun to form à numerous Nation 
in the wide Plains of Shinar, the Necelity.of pro- 
8 for their Food, and chat of their $locks and 
Herds, obliged them to! go a good Way from _ 
other. But though hw knew that God had d 
ſigned them to repeople the Earth, they obſtinate 
reſolved to keep all together; and leſt they ſhould 
be obliged. to diſperſe, they began to duch a Oy. 


and a 8 70 i 99 5 high, that ĩt micht be ſeen! t | 
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a a vaſt Diſtance, and ſerve as a Signal to-gather 


. ** themſelves again together. From that Time the 


| unavoidable Neceſſity of ardering the Affairs of 
Mankind, and of ſettling the Times for the Ope- 


. rations of Husbandry, obliged them to agree upon 
_ ſome convenient Regulations, and a certain Method 
of meaſuring and calculating. of Time. They moſt 
naturally = uſe of the periodical Revolutions 
= which they obſerved in che Heavens. The Return 
8 of the ſame Motions, and the Renewal of the ſame 


Phænomena were inſenſibly pitched on, as the moſt 
fit Terms to fix Expirations, or to mark out the 
Times of Ploughing and, Sowing, becauſe” theſe 
Returns were regular, and DeRdes, obrious to every 


Eye. 
The plainelt Meaſire of Time they 


D 2 8 could imploy at firſt, was that which 


Mankind. - [the Moon offered them. By every 

l D* changing very ſenſibly the Place 
of both its Riſing and Setting, by vary ing its Form 
from Day to Day, and by beginning and a 


new Order of Changes, it at once bècam̃e a pub- _ 
lic Rule, and afforded. them an eaſy. kind of Rec- 
Kkoning. They might date either am the New 
bor the Full og or from ſuch or ſuch. 4 Quarter: | 


They might tack ſeveral Quarters. together, or as 


| min compleat Eunations as they thought fir. 


a Mark, 4 Sigu, or a Name. But thoſe who tranſlated it, Let 
us male us Name, let us render our Name fanious, were forced 
to put Aureguam inſtead of (Pen) Ne forte, and to tranſlate it in 
. theſe Words: Before we beſeparated en ll Sides. Which does no 


Jonger agree with the original Test, nor exprets the Undertak * 
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Thus without the Help of Almanacks or of Writing, 
every body could find inthe Heavens a e or 


* The 88 makew 7 - (Shern) % 


ve ſhould. be diſperſed through every, Regi 5 20 


has produced anue and onueter, EF in i e ee 


which was directly oppoſite to God's Futpoſe, vix, to 


all the * h of Nene . r a 
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Memento of what he had to do, All Families, 
however temote, gathered together wirhout Miſ- 
take at the appointed Term; and inſtead of mea - 
furing Time by a Number of Days, which their 
Reſemblance might confound,” or the Series or 
Sequel of which,” once loft,” could not be again 
found, they were exempted from all Cares that 
way, by eh the ſhort and long Durations 
to the Courſe of the Moon, which ſhewed them 
ftom one Day to another, by à new Sign, what 
Time was already expired from the Beginning of 
one Tenn, and what Time remained tilt the fol- 
lwbg . od: 
The firſt Men, affected by the Conſideration of 
the twofold Service the Moon did them, by in- 
lightening the Night, and by regulating all Man- 
kind, conſecrated the Uſe they. made of its Phaſes 
by a Holiday or Feaſt, which, they folemnized at 
every time of its Renewal. The Veamenia ſerved 
in a plain and commodious Manner to regulate the 
public Exerciſe of their Devotion. But if they 
regularly gathered together to make their Sacri- 
fices, and lovingly to viſit each other at the” Re- 
dumm of every new Moon, char Worſhip And thoſe 
Holy-days were no way relative to the Moon it- 
ſelf. Cod was the Object of them; and the Moon 
had no other Share therein, but that of putting 
Men in mind of celebrating them. 
The Stars had not as yet received the Names 
they now go by. Without taking Notice of the 
| ſeveral © Confteflations under which the Moon is 
ſucceſſively placed Mithin the Space of _its,mopthly 
Soares 4 — er wy determin- 
ing its Progreſs, by the Variety of its Appearances 3 
anch ue f imploy ing Eitzen, 2s has been 


fines dope, to, mark.our the preciſe, Inſtant. of ts. 
having overtaken the Sun anew, under Which it 
had paſſed nine and twenty Days before i 0 | 


| 
: 
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a 
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- nomy of thoſe Times was contented with the bare 


Teſtimony of the Eyes, and they reckoned the 
new Moon from the Day it could be perceived. 


It was in order to get Intelligence of it, without 


Hindrance, that they aſſembled and met together 
in high Places, or in Deſarts remote from the Ha- 
bitations of Men; that no Obſtacle or any thing 
might ſcreen the Horizon from them. When the 
Creſcent had once been ſeen, they ſolemnized the 
Neomenia, or the Sacrifice of the new Moon, which, 
was ſucceeded by a Repaſt, where all the Families 
chearfully, and with Simplicity and Candor, eat 
what had been offered to God, and conſecrated by 


Prayer. When any notable Event occaſioned the 


Inſtitution of ſome annual Feaſt, they hy often 


- Joined it to the Neomenia, which was the uſual Day 
of Aſſembly. . The new Moons, which concurred 


with the Renewal of Seaſons, and to which our four 
Ember-weeks do ſtill correſpond, were the moſt 
ſolemn of all. That Cuſtom of meeting together 
in high Places or in Deſarts, that of keeping the 


new Phaſis, that of celebrating the Neomenia by a 
Sacrifice and by Prayers, in particular, the Solem- 
nity of the new Moon, which concurred with the 


Sowing, or followed the intire gathering of the 
Fruits of the Earth; finally, the Repaſt and the 


Songs which came after the Sacrifice, are Uſes, all 
of which were, from this common Source of Man- 
kind, handed: down to all the Nations of the Uni- 


verſe. All theſe Cuſtoms we find again among the 


Hebrews (a), the Egyptians (5) and the Ara- 


) The Requeſt ney the Hebrews made to go and Gerifice 

in the Defart, did not ſurpriſe Pharaoh: It was an univerſal 
Practice, As to the high Places, and the Neomenia, ſee 1 Reg. 
t. 9. c. 20, (#6. Paſſim in tota Script.  Horatii Serm. L. 1. 
. Satir. . triegima Sabbara, the Feaſt of the thirtieth Day. It 


is the Neomenia, which comes again after twenty nine Days. 


Frerem. xliv. 17. and Buxtorf. Synagoy. c. 17. 


oo 


(6) Maimmid. Dudor Duvitaminm, lib, 3. c. 46. by 
. + bians 
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bians (a), from whom they, together with Mabo- 
metiſm, were delivered down to the Per/ians ( and 


the Turks (c). The ſame Uſages were common to 
the Greeks (d) and the Romans (e), to our Fore- 


fathers the Gauls (J), and to Nations which had 


no manner of Communication with each other: 
They were found again amongſt the Charybs, and 
ſome other American Nations (g). = 
Scripture abounds with Facts which evidently 
prove, that the Cuſtom of Sacrificing on high 
Places was eſtabliſhed among the Hebrews as well 


as the other Nations, even before the Law, and 


- 


that it even ſubſiſted in 77a! ſince, and in ſpite o 
the Law, The Law itſelf teſtifies ics Antiquity, 
by forbidding it, as capable of impairing the Unity 
of the Worſhip. That of the Neomenia, as an- 
cient and univerſal as the other, was preſerved and 
regulated by the Law. The Learned obſerving 
between the Hebrews and the Healbens ſo great a Re- 
ſemblance as to their Sacrifices, their reſorting to 
high Places, and their Neomeniæ, have inquired 
into the Cauſe of this Conformity, and been di- 
vided into two Opinions equally deviating from 
Truth, but one of which, though falſe, yet is of 
no dangerous Conſequence, whereas the other is 
extremely ſo. The firſt conſiſts in thinking, that 
the Heathens took both from Scripture and the 


) Hiftor. Arabic. 6.43, and Hottinger. Hift. Orient. 56.1. c. . 
. (5) Hacluit's Voyages, Vol. 2. Pap 399. 
(c) Anton. Geuffraus de Turrar. Relig. lib, . P. 53 


() Herodot. in the Life of Homer, Grac. feriatai 


Voce veunvia. Samuel Petit. in leg. Attic. p. 37. 
e) Macrob. Saturnal. lib. 1, cap. ig. Plutarch. lib. di vit. Zre 


al. idem in vita mi. & Horatii carm. I. 3, od. 23. 


(F) Religion of the Gaxls., In the ancient Figures of the 


Ceremony of the Miſletoe, the Draid wears a Half-moon; be- 


cauſe it was at the Neomenia the Ceremony was performed. | 
877 6 9. Het, Demonſtr. Euan- 


1 2 | P 2 Hebrews, 


” 
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Hebreus, the greateſt Part of their Practices, even 


to their very Fables, which are, ſay they, no more 
than ſome Particulars of the Sacred Hiſtory altered 


and diſguiſed. The other Opinion conſiſts in think- 


ing, that the Hebrews received from the ans 
and the Canaanites, the whole Ground of their 


Law and Ceremonies, which tends to ruin Reve- 


lation. The firſt Opinion, though innocent, and 


very common, yet is unwarrantable; ſince the 


Heathens became acquainted with the Books of the 
Hebrews but very late, and that People, totally ſepa- 


rated from and un non to other Nations, was on 


no Account fit to ſerve them as a Pattern. The 
other Opinion is no leſs abſurd ; ſince the Law in- 
ſiſts in the moſt particular Manner, on forbidding 
the Hebrews the Practices of the Egyptians, the 
Arabian, and the Canaanites. If the Hebrews and 
the Heathens agree together in the Practice of their 
Sacrifices, Purifications and Libations, in their In- 
clination to gather together upon high Places, and 
in the Regularity: of their Neomeniæ, a Grain of 
Sincerity will make us ſenſible, that the Hebrews 


are not indebted to the Heathens for theſe Cuſtoms, 
and that the Heathens' did not borrow them from 


the Hebrews 3 but that both the Hebrews and the 
Heathens had them from the remoteſt Antiquity, 
and from the common Source whence they all 


run „I mean from the Family of Noah, when 
the 


hole was contained in the Plains of Chaldea. 
This Point of Reunion, equally plain and certain, 


is the ſole untayeling of the Difficulties which di- 


vided the Learned. The whole of Mankind bei 
gathered round Babel, had already the Practice 


the Sacrifices made before, and renewed by Noab 


immediately after the Flood. For want of Writing, 
what Means could be more natural and more pub- 


lie, to call together to the Sacrifice a Multitude 
„ ee ee eee 
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eline of the Moon, and the Return of the New? 
Ic is even very likely, that the Sun; which before 
the Flood marked the Courſe and the Bounds of the 


Vear, by the Diverſity of the Stars under which 
he paſſed, did it however, without leaving the 


— 


uator, and put no Difference between one Day 
another Day, or one Seaſon and another. The 
Moon was then the moſt proper Means, to mark 
out the Beginning and the Progreſs of Months: 
And Noub, when he fixed the religious Meetings p. 
at the Time of the N-omenia,. did but renew what — 
was practiſed before the Flood. So the Fathers of 
all Nations having been long enough under the 
ſame Leader, in the fame Place, united by the 
ſame Wants, the ſame Language and the fame 
Practices; it is the plaineſt Thing in the World to 
think, that the Cuſtom of meeting in high Places, 
and at the Return of the new: Moon, the Offering 
of the Fruits of the Earth, the Sacriſices, the 5 
common Repaſts and the Songs, are all Uſages 
which have with them paſſed through all the Earth. 
This 48 what they have conſtantliy preſerved ever 
ſince their Diſperſion ; and in every other Thing, 
they conſtantly proceed with making themſelves 
diſt inguiſned from each other. Tou are ſenſible, 
how this Agreement of all Nations in the Religious | 
Cuſtoms, which ſuited the firſt Ages, and their 
infinite Variations in all the reſt, concur to teſtif l 
the Truth of Moſes's Narration, and the pert 
Knowledge he had of the Origin of Things. 
Aſtronomy, in its Birth, had the Glory 3 
lating the firſt Fotm of public Worſbip.- It was 
ever ſince ſtrictly united with Religion, to which, 
it from Age-to Age rendered new Services in the 
'Gourſe/ of its Progreſs j and Aſtronomy: de gene- 
rated into Impertinence, or „ "or 6 
_ when Religion: wm nn 
11D 0 el 12 „ +73 
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214 DIALO GU EI. 
a After the Introduction, or if you 
2 pleaſe, the Reſtitution of the Neo- 
meniæ, by the Obſervation of the firſt 
Phaſis of the Moon, they applied themſelves to the 
fixing of the Beginning and the End of the Tear, 
by which they had Time out of Mind taken care 
to meaſure the Life of Man, and to mark the 
Diſtances of notable Eyents. If the Meteors and 
the Variety of Seaſons were not any more than the 
Rainbow known till after the Havock made by 
the Flood, the Succeſſion of Years became but the 
more ſenſible ſince that great Change. It was an 
eaſy matter for Men, to reckon how many Har- 
veſts they had got in; and in the poetical Style, 
fuch a Number of Springs or Summers are com- 
monly underſtood by ſo many Years. But ſome - 
thing more than this was wanting, and Neceſſity 
brought Aſtronomy one Step forwarder. 
Twelve Lunations one upon another, that is, 
twelve Revolutions of the Moon ſncceflively, de- 
parting from and-drawing again near the Sun, were 
not ſufficient to bring out the whole Courſe of a 
Fear; and the Duration of thirteen Lunations ex- 
ceeded the Year: For twelve times 29 Days are 
only 348, and thirteen times 29, are 377 Days; 
whereas the Year is only 3653 Days and a few 
Hours. The ſeveral Revolutions which the Moon 
makes in the Heavens, by ſucceſſively paſſing and 
repaſſing from Month to Month under certain Stars, 
being then not exactly contained a certain Number 
of Times in that which the Sun makes by paſſing 
tty nearly under the ſame Stars, it was not poſ- 
Eble to determine the Beginning and the End of 
the Year by an exact Number of Lunar 'Revolu- 
tions. They were then obliged; in order to know 
Bo preciſe. ds of the annual Courſe of the 
un, carefully to examine, what Stars were ſucceſ- 
fively obſcured or growned by the paſſing of that 
OL TS: nr - *, 3 "0 
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Globe, and what Stars, beginning to clear them- 
ſelves from its Rays by reaſon of its Remoteneſs, 
ſhewed themſelves again before the Dawn. of Day. 

They might, tis true, have reſumed. the Me- 


thod of Calculating, which was in Uſe before the 


Flood *: But it would have been inſafficient upon 
many Accounts. For, though the Sun did per- 
haps ſtill paſs under the ſame Stars as before; its 
Fires, whoſe Influence was even and uniform before 
the Flood, had ever ſince been ſometimes brisker, 
ſometimes fainter. The Sun itſelf ſeemed to change 
the Points of its Riſing and Setting: It aſcended its 
Meridian much higher at one IT ime than at another. 
Theſe Novelties required new Obſervations, and 
they endeavoured, not indeed to underſtand the 
Structure of the World, or the Reaſon of all theſe 
great Effects, but in the Heavens, to ſhew Men 


ſome preciſe Marks of the Progreſs of the Year, 


and ſome ſure Methods of regulating the Times of 
their Works. They obtained both theſe uſeful 
Points: The firſt; by making themſelves Maſters. 
of the certain Knowledge of the Stars under which 


the Sun paſſes, and which are in his way from the 


Moment he goes from any firſt Star kaken at Diſ- 
cretion, to the "Inſtant of his coming again under 
the ſame. Secondly, By giving theſe: Stars ſuch 
Names as might characterze what was peculiar to 
every Part of the Year, or what was actually done 


upon Earth, when the Sun was under ſuch or ſuch. 
Stars. Aſtronomy, by this twofold Caution, was 


from its Beginning a popular Science, and it made 
Heaven a Book always open, to which Mankind 
might come for Iaform atio. 


Ancient Tradition has handed down The Dirifos 


to us the ingenious Manner in which | Pf the Zodiac. 


the firſt Men went about knowing exactly the 


| 


des the Lifter at the End of the third Volume. | , 
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Line which the Sun deſcribes under the Heavens 
in the perpetual Changings of its Place, and to di- 
vide the Lear into equal Portions. This Tradition 
found again in two ancient Authors, the one 
_ "Roman the other Greet . The firſt attributes 
ũt to the Egyptians ; the other, and more juſtly, to 
_ . the, firſt- Inhabitants of Chaldea, which are the Fa- 
thers of Aſtronomy, as well as of all Mankind. 
They every Day ſaw the Sun and the whole Hea- 
ven turning and paſſing from Eaſt to Weſt! In 
Motion peculiar to it, from Day to Day receded 
tom ſome certain Stars, and took its Place under 
others, always advancing towards the Eaſt. Whilſt 
the Moon was making twelve times that Revolu- 
tion, the Sun made it only once: But ſhe began 
completed its o.] n. The Habit of dividing the 
Fear into pretty near twelve Lunations, made them 
wiſh, that they had twelve Diviſions of a Tear per- 
fectly equal, or twelve Months which might be ex- 
actly equivalent to the Year itſelf, and which might 
2 it were, be pointed at with one's Finger in che 
Heavens, by ſhewing ſome certain Stars under 
hich the Sun paſſes during every one of theſe 
Months. Here is then the Method in which they 
divided the Courſe of the Sun in twelve equal 
Hortions or Collections of Stars, which are called 
Aſt er i/ms:0r Conſtellations. Our Chaldeansitook a 
the Bottom, and the other without any Orifice 
below. Having ſtopped the Hole of the firſt. 
they filled it with Water, and placed it ſo as that 
the Water might run out into the other Veſſel, the 
** 5 B ee 5 N 1 i 
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a that Part of the Heaven where the 
Sun bas its annual Courſe, the Riſing of a Star, 
remarkable either for ĩts Magnitude or Brightneſs 3 
and at the critical Inſtant it appeared on the Ho- 


iron, they began to let the Water flow out of che 


upper Veſſel into the other, during the teſt of che 
Night, and the whole following Day, to the very 
Moment when the ſame Star being come to the 
Eaſt again, began to appear anew on the Horizon. 
The Inſtant it was again ſeen, they took away the 
Under: veſſel, and threw the Water that remained 
in the other on the Ground. The Obſervers were 
thus ſure of having one Revolution of the whole 
HFeaven, between the firſt Riſing of the Star and 
its Return. The Water which had flowed during 
that Time, might then afford them à Means of 
meaſuring the Duration of one whole Revolution 
of the Heaven, and of · dividing that Duration into 
ſeveral equal Portions 3 ſince by dividing that 
Water itſelf into twelve equal Parts, they were 
ſute of having the Revolution of a twelfth Part of 
the Heaven during the Efflux of a twelftk Part of 
the Water: They then divided the Water of the 
Under: veſſel into twelve Parts perfectly equal, 
and prepared two other ſmall Veſſels capable of 
containing exactly one of thoſe: Portions and not a 
Drop more. They again poured into the great 
; -veſſel, the twelve Parts of Water all at once, 
keeping the Veſſel ſhut. Then they placed under 
the Cock, ſtill Hut, one of the two ſmall Veſſels, 
and another near it wh Wen 6 We 
* ſhould be full 

All theſe Prepatations — Wan they; the 
| very next Night obſerved that Part of the Hea- 
ven towards which they had for a long While re- 
marked. that the Sun, the Moon, and the Planets, 
took their Courſes, and ſtay d for the Riſing of he 
1 which: is "Tince called Alis. The 


Greeks 


9 


Greets perhaps, gave that Name to ſome other 
Stars than, thoſe which went thereby before the 
Flood: But this Inquiry is not neceſſary at preſent. 
The; Inftant Aries appeared, and they ſaw the firſt 
Stat of it aſcending, they let the Water run into 
the little Meaſure. So ſoon as it was full, they 
removed it, and threw the Water out. In the mean 
time they put the other empty Meaſure under the 
Fall. They obſerved exactly, and ſo as to remem- 
der very well, all the Stars that roſe during all the 
Periods which the Meaſure took in filling; and 

that Part of the Heaven was terminated in their 
Obſervations by the Star which appeared the laſt 
on the Horizon, the Moment the Meaſure was juſt 
full ; ſo that by giving the two little Veſſels the 
Time neceſſary to be alternately filled to the Brim 
three times apiece duting the Night, they had by 
that Means one half of the Courſe of the Sun in 
the Heaven, that is, one Half of the Heaven it- 
ſelf; and that Half again was divided into ſix equal 
Portions, of which they might ſhew and diſtinguiſn 
the Beginning, the Middle, and the End, by Stars, 
which from their Size, Number or Order, whre 

rendered diſtinguiſhable. As to the other Half of 
the Heaven, and the ſix other Conſtellations which 
the Sun runs over therein, they were forced to defer 
the Obſer vation of them to another Seaſon. They 
ſtood till the Sun, being placed in the Middle of 
the now known and obſerved Conſtellations,” ſhould 

leave them at Liberty to ſee the others during the 
Night. Ph 2 üs beitet 270m eie 
After having|Þyichis-ov ſome fuch Means, 
_therthiſchrooufureSdiqhorgratantuidb Corſe; which: 
rheiSunekuinbfilly>tollowdt ito therkIivveds, and of 
_ the(Equilioy Sffithe'Bpadta filed by: thainwelve. Gol 
leftover Seas irhate im tha Court, the Oh. 


_ (oberwatbuphi oohghragbthemNavesd: hey in 
Several called den wes che Stations or the 


made, 


Houſes of che Sun, and aſſigned three of them to 
each Seaſon. Th 
peculiar Name, 
ſit in making it 15880 again to all Nations, but 


in declaring at the fame time the Circumſtance of 


the Tear, Which was of — to Mankind, 
when the Sun ſhould arrive at that Conſtellation, 


Formerly, Sir, 1 7 ap o vou, (but this is 
the N ” Place of ' remembring” you of it) that 
ames by which the twelve Aﬀeerifing” of the 


the 
e annual Cirels aQually"go, had been taken 
om the moſt important Events, that happy 


an locks commonly * 
the End of Kvtuin" 


W hence it happe ones are ke 


warm Aer e! "Mot during * Id, and 
afterwards eaſily thrive andgfow active at e Return | 
of Heut! The Lambs come the firſt; the'Calves ; 

follow chem, and the Kids fall he falt By this © 


means the Lambs grown"vigotous and/ſtroy may 


follow Ruth po be Pian be nne Nei 
on. Soon after the Calves; and at laſt Kids 
venture abroad, and by inereuſing the Flock 5 | 


to augment the Revenbes of their Maſter.” | 
Our Chaldean Obſervers ſceing, chat den r N 51 


there” were during che“ rio ©:FhenCoatel- 
Productions . — —4 1 1 of * . 
Cg und Kid, use die Cent, f oor 
| lations under which the Sun paſſes during that 
Seaſon, + che Names of the three Animals which 
inrieh Mankind moſt off all. The firſt was nmed 


Aries, the ſecond Tuurus, the third h Hur Kids, 


8 W the better to Charaktetie the . | 


CY 2 * 


then gave each Conſtellation 4 
e Property qid not onfy c- 


„* either TO 
in the Heavens or en the Earth, as the Sun fuccef- —— 
3 takes his Place under one of then: 
a particular Care of a Ari the Dams of ö 
5 They bring forth egnant about 
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poo the Sign of Virgo, cauſed Aſtro- 

nomers to give the next Sign the Name of Sos. 
that is, of a Balance. The frequent Diſeaſes 
which the ond leaves behind him, or cauſes by his 


retiring, * procured the next Sign the Name of 
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Girl, or, if you will, a Reaper; and leſt one ſhould 
miſtake her Functions, ſhe beſides has in her Hand 
a Cluſter of Ears: A very natural Proof of the 
Origin I here attribute to her. 

— perfect Equality of Days and The  Conſiets 


tumn. 


Scorpio; becauſe it is miſchievous, and drags after 


it a Sting and Venom. Towards the End of Au- 


tumn, the Fall of the Leaf expoſes wild Beaſts, 
leaving them leſs covered: Vintage and Harveſt are 


over: The Fields are free, and it is of ill Con- 

ſequence to ſuffer the Propagation of Beaſts at the 
Approach of Winter. All chen invites us to hunt, 

| — the Sign in which the Sun is at that Time, has 

| from thence obtained the Name of e, that 


is, the Archer or Huntſman. | 
> What: is the: praper and diſtinctive The 'Conſtel 
S ör Ca- tions of the 


Pricorn, of Which the firſt Sign of 657175 


Winter has the Name Ix as to look for in Food 
| Fi to anne ar) of the Mountains to the 


11 S wen Rock 
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Elles y vont Prom ner leurs caprices. . 


kes ne __ arriter cer men . 
i . La F ontaine. 


The Nime of ern was then fir to informi 
Men of the Time when the Sun, having reached 
the loweſt Verge of its Courſe, - was ready to begin 
to aſcend again towards the higheſt, and to con- 
tinue to do ſo for ſix Months together. This is 
quite the reverſe of the Crab (Cancer); and the 

happy Concurrence of the oppoſite Characters of 


theſe two Animals, is a Proof of what directed 


the firſt Obſervers in the e of all theſe 
Names. + | 

Aquarius and Wers wicht any Dificulty mark 
out the Rainy-ſeaſon, and the Time of the Year 
when Fiſhes, fatter and nicer than in any other 
Time, bring on 5 the Profit and the Pleaſures 
of Fiſhing. 

It may be remarked, that of tha twelve Coniſtel- 
lations, there are Ten, the Names whereof are bor- 
rowed from ſeveral Animals; which cauſed Aſtro- 
nomers to give the annual Circle which they — Y 

ſe the Name of Zodiac. It is as much as if you 

ould ſay, the bps of Animals. #0 
Buy this very plain Induftry, Men acquired a very 
new ew Mbthed” of waning Ties) and of regu- 
lating all their Works. They already knew with- 
out oy Trouble or Caution, ow to "regulate the 


. © Capricdrnu ex inforn prin ad ſupers ſolem reducens, 
dra naturam videtur imitari, dum fp flew ng 
femper OY ſcopu ala depoſcir Macrob. Saturnal. 


ee his ps oIcantuy, can- 
. 5 hac — fs 8 animal 


| —_ n adit : rhdemque rations ſol in ee 2 
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videtur, ut ſemper altum paſcendo petut: ſed & ſol in _—_ 
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Order of their Feaſts and common Buſineſs, by 
Inſpection only of the Phaſes of the Moon. From 
the Knowledge of the Zodiac, they obtained an 
exact Knowledge of the Year : The Conſtellations 
became to them ſo many very ſignificant Signs, 
which, both by their Names and reſpective Situa- 
tions, informed them of the Order of their Har- 
veſts, and of the Cautions they were to take, in 
order to bring them about, openly and daily ſhew- 


ing them, how long they were to ſtay for them: 


The People were neither obliged to caſt up the 
Days, or mark out the Order of Times to r 


late themſelves. A dozen of Words applied to 


twelve different Parts of the Heaven, which every 
Night revolved before their Eyes, were to them a 
Part of Knowledge no leſs convenient and advan- 

tageous, than eaſy to be got at. When Men, after 


the Setting of the Sun, ſaw the Stars of the Sign 


Aries, aſcend the oppoſite Horizon, and diſtant 
from the Sun by one Half of the Heaven, they 
then knew that the Sun was under the Sign Libra, 
which being the Seventh of the celeſtial Signs, was 
diſtant from the firſt by one whole Half of the 
Zodiac. When at the Approach of Day they ſaw 
in the Middle of the Heaven, and at an equal 
Diſtance from Eaſt and Weſt, the fineſt Star of the 
Sign Leo, they eaſily. underſtood, - that the Sun, 


then ready to riſe, was at the Biſtance of chrec 


. Signs: from Leo, and removed towards the Eaſt one 
< * Part of its Circle. Thus, without ſeeing 


e Stars which the Sun drowned by its Brightneſs 


as he came under them, they ſaid with a perfect 


Aſſurance, the Sun is now in Taurus; two Months 


hence we: ſhall have the longeſt Day. They could; 
on ſight of a ſingle Conſtellation, placed in the 
Eaſtern, or Middle or Weſtern Part of the Heaven, 


immediately ſay where the Sun was, how far the 


Year was advanced, and what kind of Work it 
2 8 Was 


24 DIALOGUE'L . 
was fit they ſhould buſy themſelves about. After 
this Manner Shepherds and Farmers ſtill regulate 


their Works; and if we now are ignorant of the 
Names of the Stars, if we are not able to deter- 


mine the Diſtance between one Conſtellation ſnewn 


us, and the actual Place of the Sun, it is becauſe 


we can read and write. The firſt Men peruſed the 
Heavens for want of Writing; and it is on Ac- 
count of the Conveniency of Writing, that the 
_  Generality of Men now diſpenſe with looking 
among the Stars, for the Knowledge of the Ope- 
rations and · the Order of the Tear. But Writing 
itſelf, that ſo uſeful Invention, is one of the Pro- 
ducts of Aſtronomy; and it may be eaſily ſhewn 
you alſo, that the Names given the twelve celeſtial 
Signs, gave Birth to the Invention both of Paint- 
ing and Writing. This Hiſtory promiſes you a 
very agreeable Novelty, and it will continue to in- 
form you of the Helps, for which we are indebted 
the Studyfef Nate... 23+” 
18 It ſeems that Painting was known 
ann before Writing. Aſtronomy ye 
Birth to Painting: They both aftef- 
- /wards concurred to cauſe the Art of Writing to 
be invented. Eight of the Figures of the Zodiac 
have ſo evident an Analogy with the Animals or 
Objects of which they have the Names, that we 
cannot doubt, but that they be Pictures of them. 
The firſt; A is a Sketch of the Horns of the Ram. 
(Aries) The ſecond B viſibly is tlie fore - part of a 
Bull's Head. The third C is the Union of the two 
Heads of Kids. The ſeventh G is nothing elſe 
than the Beam of a Balance. The eighth H is a 
fight: Sketch of the Paws, the long Tail and the 
Sting of a Scorpion. The ninth I is the Arrow it- 
ſelf of the Archer or Hunter, whoſe Name it goes 
by. The eleventh L is the Expreſſion of a Current 
of Water, and the twelfth, M that of 3 
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ſet Back to Rack. Theſe other four D, E, F, K, 


reſembling their reſpective Ohjects at firſt, have 


been altered in Time, wa the Convenience-of Abs oh 


breviation. 


I dare not 33 to arm, that theſe 000 | 
Abbreviations are of the greateſt: Antiquity: But 
the intire Figures of the celeſtial Signs 67 fre> 
quently found in the Monuments of the Egyptians, , 


which are known to be of a Date but little diſtant 


from that of the Flood, we may thence judge ol 


1 


* 


the Antiquity. of the Zodiac, and of the Repreſen- 5 ; 
tation which was made of it for. regulating this . 


People. This Painting was the Foundation of the. 
Art of Writing; ſince by, ſhewing ſomething to 
the Eye, ic gave the Mind ſomething mote to un- 


derſtand. This convenient Invention got Ground 
dy degrees. Thot the Egyptian imsgibed ſome 
other 1 relative to the Wants and the petu- 3 


liar Productions of Egypt. For Inſtance, the Spr.: 


bol of the Sun, which degulates the Gate. 1 
whole Nature, was a Man armed with a Whip le 
a Coachman, or adorned with a Serpter e 4 
King, and that Eiger ure was: called Ofrts*; that ing. 


the 2 the Inſpector, or the King. 


Earth, which produces every Thi and: inceſſantiy 


varies its Productions, Was repr ented under the 5 
Symbol of a teeming Woman, whoſe Attributes _ 


were varied accordimg to the Feaſts or Works they 


had a Mind to proclaim; and this Ee Name | . 


was 1/is, that is, the Woman, or:the-Quee The * 


Creſcent, which was the Mark of the ſenmenis, 
or the Aſſembly of the People, being put on her 
Head with ſuch or ſuch. an other Attribute, might 
mark out the Aſſembly of this or that Seaſon; 
The in Fel t. Star of the Dog, which begins to ap- 


| pear in the, Mornitg before Dawn, * 
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Sign 0 4 e ible. Sj the 
Time when A © hath to; overflow. It warned 
the the. apes, to halfen their retiring 10 higher 

SGtbunds, wo h e als, and to 

avoid all Surprize. It did for them the Part of the 
| 2 wha; warns'his Al of the 1 8 roach of 


daring their 

to laſt almoſt all Fei, that b den ſhould be 
under the Signs of, Luo and irge; they placed 
on the-- Edges of Lerraces, the Figure of the 


4 Sphinxy/ made up of a Eemale Face, and the Body 
of 2 Eion cpoching a e The great Con- 
dern of the ERH M to dow the Return and 
Duration of 5 vind,, which collsdted the 
V apours in 7} biopze and envied che. Inuridation, 
dy blowing from 2 1 l 
ky of. ve © Spring rofl, ae ; 01 
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have placed the Figure of 2 
altar the Sign of the Lion, for a Mark of the 
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8 Theſe few om el may give vou « Notion of 
tba Symbolical of - Phe 2 
| peculiar to them, E ä 


made 


of it. But the Invention of the Zodiac, which 


| occaſioned it, is more ancient than the 
Colony. and comes from the Plains of & 
For, had the Eggli 
_ the Names af the celeſtial 8 


—— 


Harveſt, which is indeed finiſhed at that Time in 
ether. Places, bur is fill at a very — Lag 
Im. All then being under hey are 
obliged to defer Sowing e is Wuem⸗ 


Ter, chat they may in Mae ar April get in their 


which ia thus but four Months à ripening- 
This Symbolcal Writing, the firſt Product of 


1 Aduno) was made uſe of, to inform the People 


of all neceflary Truths, Adwices and Works, Bad 
it became treublefome, by -the'Multiplieiry of the 
Figures and of the Attributes, which” increaſed in 
Proportion to the Number of the Objects; am Ins 
_ converuence ſtill found in the Chingſs Writing, 
Where. each individual Thing has its peculiar Sym- 
bal. A happy Genius, ede Name bas not been 
| Tree dawn to us by Hiſtay „and which, as he 
lived bafere Ne, is very 


culations of the Voice, with which we may expreſi 
© every ching, ase not very many; and bethought 


| himſelf of repreſenting theſe" Sounds and Arricu- 
tations by ſo many: re which aue nde Wers | 


* 9 twenty. by 
| b Writing ch e elde 
of the . is able to cx preſs” all opt oh 
_ andOtyzeds 9 I —— 
appeared 2 very Plain and that it made 


It is 


been the firſt Authors 8 
they wquld: noe 


at from Caduuss 
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its immediate Way. It ſpread every where: It 
became the current Writing, and cauſed the Sym- 
bolical, the Uſe of which was gradually loſt among 
Men, to be neglected ; ſo, that in Time the very 
Meaning thereof was intirely forg rt. 
. But many Symbols, conſecrated by ancient Cu- 


* 


ſtom, being very often exhibited to the View of 


the P eople in public Monuments, in Places of r eli. a 
Lot Meetings, and in the Ceremonial of Feaſts | 
which never altered, the People ſtupidly fix'd their 


whole Attention on the Figures they ſaw; and going 
no farther than the mere Symbol itſelf, of Courſe 


overlooked the Senſe thereof. They tock the Man 


| dreſſed like a King, for a Man chat ruled the He- 


ven, or that reigned in the Sun. They took tbe 
ſymbolical Woman for a real one, and the figura- 
tive Animals for Animals themſelves. They in a 
confuſed Manner knew that theſe Figures related 
to the Sun, the Winds, the Seaſons, and the ſeve- 
ral Parts of the Heaven: But in order to account 


for all theſe Repreſentations of Men, of Women, 
of the ſeveral Habits and Inſtruments, they hiſto- 


rically interpreted the Whole. They took theſe 
Emblems for fo many Monuments of what had 
happened to the Founder of the Egyptian Colony. 


The King, or Oris which ſignified the Sun, was 


miſtaken for Cham or Ammon, their common Fa- 


ther; and the latter lodged in the Sun, was miſtaken | 


for a favourable and beneficial Power, which after 
his Death, and his [Tranſportation into the Sun, 
watched over Egypt, and had 'a «moſt particular 
Affection for it. He was called God, Jove, itbe 
Cod Ammon, ibe King, the. Governor of the World.” 


Thus the Notions of a God, of the Sun, and ofa 


dead Man, were confounded with one another. 
Jſis, with all her Attributes, was taken for Ammor's 


Wife, and became the Queen of Heaven. The 
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Such is the Origin of the King, Queen, and Hoſt. 
of the e Worſhip of Aich is ſo often 
given as a Reproach to the //raelites in Scripture. 
But as the Zgyptians could not clear ancient Hiſtory 
by the Attributes of theſe Figures, which had cer- 
tainly. no manner of Relation thereto, they deviſed 
Facts and Hiſtories, to account for the Attributes 
_ themſelves. - We, as you ſee, are. touching on the 
Origin of Idolatry; and it would be an eaſy Mat- 
ter to ſhew you, that the Feaſts of the . 
thus perverted, but every where admired on Ac- 
count of their Pomp, and of the Affluence and 
Plenty Egypt then enjoyed, were communicated 
from one Country to the next, and gave Birth to 
Fables, Metamorphoſes, and the Multiplicity of 
Gads, by the bare Change of Names, or of Deco- 
rations. You will again find the Ofiris and 16s of 
the Egyptians, in the Adonis and Yenys of the Pheni- 
cians, in the Cybe! and Atys of the Phrygians 
Each Nation afterwards imagined they had ound 
their deified Founders in theſe Symbols, which 
varied from one Country to another : Which gave 
Birth to that monſtrous and inconſiſtent Medley of 
Truths and Extravagancies, which are found in the 
Fables of Paganiſm. You already gueſs, that the 
Entrance ef :Ofiris and I in - Aries, Taurus, and 
1 geleſtial Animals, gave Birth to the Worſhip 

Egypt,; and to.the;piciful Doctrine of 


of Animals in 

che e eine „When cheyad a mind to ſet 
out 3 of tbegin,t to E . Sc., tbe 
Cuſtom y ip dp gantulc cha Noupreſenel)7 
e . pg on iſleng che 
Wing, Pal hs e bay beavg gradually: 
ta ION! rea onggwwhithbetkohedaweraltfort:-:- 

telingafwvre BS nes Birds: ihemfelveribere :\. 
moſt JearnglYysJando r ly;\xonſulsed. budge // 
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bees literally taken, the World was filled with Er- 
töts, Idolatry and Superſtitions. I here begin to 
enter upon 4 Subject infinitely ingaging, and offer 
vou the Means of accounting in the plaineſt man- 
ner, why Idolatry, Superſtitions and Fables have 
Aways united three particular Characters; the one, 
of being related to the Heaven and the Stars; the 
other, of having many Relations with Names and 
Facts, drawn partly from facred partly from pro- 
fane Hiftory ; and the third, of every where offer- 
ing us a few Remains of Truths, blended with a 
horrid Mixture of Notions infinitely abſurd. But 
we could never ingage in the Origin of Idolatry 
and of the |" hints neaſ of Divinations, or of 
Aftrology, without deviating from the Spectacle of 
Nature, and from the Hiſtory of the Study made 
of it. Let us go on with conſidering bs. a 
T ſhall perhaps try, in a ſelect Treatiſe, to fatisfy 
you concerning the Origin of the poetical Heaven, 
on the Falſeneſs of the Chaos, which has ſeduced 
7 Phitoſophers as well as Poets; and finally, on the 


erfect Agreement of Experience with the Phy- 
Fi r 5 


* You will find this Subject treated at ane in Book 
aftuially in the Prefs, intitled, Nhe Hifory of the Heaves, 
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pfl OD Ko 4 
IXTHEN 1 gave. you-the Hifory of the firlt 

| Informations: given Mankind about Aſtri- 

5 rom. Phyſics and Husbandry, I could not avoid, f 


wy dear Chevalier, at the ſame time giving you a 4 
_- Hint of che Source and Beginning of the enormauss 
Miſtakes, which the ſorgętring of theſe laſarra. | 
tions has occaſioned. Wichour - tracing 1dolatry 
. all its Branches, 1 25 15 
* competent Number of Circumſtances the 
ende of which cannot be an» Effect i —_ 
Chance, tbat the Figures of Men, Wamen, and - 4 
Animals, which were deligeated'inandens Waiting, 
and which were — ther Rhals en One. 
tions _ the: Tear, hars,'ehioug]: Ignorance, ! ben 1 
. changed | | 


= 


| "mp 4 2 
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3 into ſo many celeſtial, terreſtrial and linkers 

nal Powers. The little I told you of this is ſuffi- 
dient, to make you obſerve in the Variety of the 

TS 2 lieal Figures, and of the 2 heh 
Teremonies thereto annexed; the Origin and Ex- 

planation of the monſtrous Deities whom our Fore- 

7. fathers adored, and of the no leſs monſtrous Opi- 
nmions, which from Age to Age, even to our own, 
* have inſlaved the Minds, weakened Piety, and led 
* + the Learned aſtray in the Study of Nature. But 
p though the greateſt Philaſophers have diſhonoured 

© themſelves, either by their Affection for Idolatry, 
or by their Prejudice in Favour of judicial Aſtro- 

© logy, or even by their Irreligion: We have ſuffi- 
"I cientiy expoſed their Failings. Let us now turn our 
Eyes from theſe, to ſee the Good only that was in 

ES them, and the Legacies, they have left us. From 

the Hiſtory of their Miſtakes, on which I ſhall in 

„„ 2 Place, and more at Leiſure, be very Parti 

..cular, let us return to that of their Induſtry. 

1 | The Exigencies of Husbandry, 
| The Difcore- which was no longer the ſame 18 | 
3 the NS. fore the Flood, firſt diverted th At- 
die Polar Sar. tention of Men to the new Courſe of 

: the Sun, and made them invent the 
+ LZodine; Writing, Surveying of Land, Hunting of 
wild Beaſts, and the Method of regulating the pub- 
lic Order of their Operations and Feaſts. The 

5 2Exigencies of Trade, of Tranſportations, and of 
Navigation, cauſed Men afterwards to find out in 
the Heaven, the Situation and Motions of both 
* the Bears. They ſaw moſt of the Stars aſcending 

3 the Horizon as well as the Sun, then riſing up ob- 

'% lIlquely, and, like him, approach the Place where 

de appears at Noon; then to draw towards the 

1 Ic and hide: themſclves under the Earth. But 

A 5 5 Navigators obſet ved, that there were ſome Stars 

= on neyer IF and 8 every Night. in fair 

3 3 1 
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5 Wider; were ſeen on that Side where che Sun 
never appears: Or in other Words, on Their Left 
Side, when their Eyes were turned towards the 
Eaſt. They did not long heſitate on the Uſe theß 
might make of theſe Stars, which always ſhewell 
them the fame Side of the World; and when foul 
Weather put them out of their Way, and turned 
the Head of their Veſſel towards theſe Stars, which 

they had before on their Side, they naturally ſteer 
edi ſo as to place the Ship in its firſt Situation, with 
regard to theſe conſtant Stars. The Immobility of 


that Part of the Heaven became the Rule and the 


Security of Navigators. Theſe Stars 
by 3 Ms indicated to them 9 7 of 
their -Courſe, and as it were ſpoke to 
them. This important Singularity made them to 
wake an exact Study of the Conſtellations'of that 
Part of the Heaven, which it was moſt eaſy to 


gaiſcern. None appeared on that Side more remark- 


_ able, than that which'is compoſed of ſeveral Stars, 
among which they reckon ſeven of the brighteſt 
Sort, and which takes up a perky large Space. | 
The People who ſaw this Conſtellation ſometimes 
above, ſometimes below, ſometimes on one Side, 
and always beginning the ſame Revolution again, 
named it the heel, or the Chariot (a): And it is 
becauſe the Romans called Terio the heavy Carts theß 
uſed to preſs the Ears of Corn withal(b), and to clear 
them of the Corn; that they gave the ſeven fineft- 
Stars of that Conſtellation che Name of Septentris. 
But the Phenician Pilots, which had their Eyes in- 
cantly fixed thereon to receive its Inſtructions, 
wich greater Reaſon called it ſometimes n (c), 


O Able fy 1 dix xn N Tia, E 
(5) Terendis frug 
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_ the Jnfrudion, the Indication, the Rule, Re; IN 


__  Calitſa (a) or Callifto, that is, the Deliverance, - 
3 the Safery-of Sailors, but much more commonly 


u ſtill, and which fgnifies the Jpeaking-Con- 
By ill Fortune the ſelf-ame Word Doubt ſignified - 


3 . a She-Bear in the Language of the Phenicians, | 


who cammunicated it to the Greeks only in that 


: 5 Senſe, quite foreign to the Figure or the Uſes of the 


Conſtellation. Ir has however borrowed. therefrom 


7 7 8 until now, the Name it actually goes by. You have 


| _ the relle! Stories which Ovid and other Poets 

about that ſame She- Bear. They 
m her a Maid called Califo. They ſuppoſe her 
to be born at Parraſa, an Arcadian Tap ty, andare 
fully acquainted with both her Genealogy and Ad- 
ventures. Jupiler being angry, on ſeeing that the 
Jealouſy of Jung had changed Calliſto into a She- 
Bear, pretends to have af "Faſt the Satisfaction of 
baving lodged her in the Heaven. But June es 
care to oblige her to keep in a Place of the 
ven, whence ſhe can never deſcend below thei 


5 rixon, as do the reſt, to cool herſelf in the Wers | 
af the Ocean (c); that ſo by this Situation her 


Conduct may always be obſerved. From this In- 
ſtance, you may judge of the Origin of hundreds 
def other Mctamorpholes, which owe their Birth to 
 « Ward that had a double Meaning. Bat let us 
leave the Heaven of Poets, and return to that of 
gina f the She Bear, hey ſoon 
Aſter the no e- t 
remarked, . 2 a great Space in the 


e een c Deinernc, from 211 Calzzs, to fare, to 


deli ver. 


% From D to ſpeak. comes Dabebs or r ſhe 


that {pcaks. | 
O — 'Olnd' popes 55 nn ontario. | 4 ; 
8 Heaven, 


é, or Doubé (5), a Name which Aſtronomers 
ee the Conſtellation tha: gives Advice. 
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eee eee eee large Revolution, it 
expoſed Pilots to the Din of deviating conſide· 
from their true Courſe, if, towards the End 
of the Night, they ſhould fancy the Ly to be in 
| rhe fame Situation as it was in the Beginning of the 
| Night. The Difference of the latter from the fors + - 
mer Situation, is, it may be, a quarter Part of the 
| Horizon or more. It obliged Sailors to go by the 
Eſtimation they made of that Difference, Which 
might occaſion Miſtakes. They then obſerved Ride: 
= other Conſtellation, leſs bright indeed, 0 
but almoſt of the ſame 9 I Diſs mi 
firſt, filling a leſs Space, and varying. | 
its Situation not much. By the Compariſon of n 
with the other, they call it the little She-Bear. 
But che three Stars, which make up the Tail of thu, 
being turned up in a fort of Curve · ne, and imi- 
tating a Dog's Tail rather than that of a Bear, that 
Part of the leaft of the two Conſtellatians, _ N 
rowed therefrom the Name of Cynofure-(a). Bur 
Sailors made it their chief Study, to obſerve Geld | 
Star of the Tail of the Ur/a Minor: Becauſe being 
very little diſtant from the Pole, that is, from the 
Point on which the whole Heaven ſeems to revolve, 
it deſcribes round it ſo ſmall a Circle, that it hardly 
is perceptible; ſo chat it always is ſeen towards the 
fame Point of the Heaven. We, for this Reaſon, 
cal it the Polar Star, and thoſe that ſail on the 
Mediterranean, call i it Tramontane 0, W thay 
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ſee it over thoſe Countries which are td monti, that 
is, on the other Side the A. oe, 
The Knowledge of the Polar Star rendered Na- 
vigation more bold and proſperous. Before Thales. 
- the Milefian, who had learned from the Phenicians 
the important Uſe of this Obſervation, had com- 

municated it to the Greeks of Jonia, and through 
theſe to all Greece, near {fix hundred Years before 
- Chriſt, theſe People carried on their Commerce. 
with the utmoſt Circumſpection and Timidity. They 


25 ſailed along the Coaſts, and not only durſt not ven- 


. Durdhasli, and that of Confantinople. oh 
e) Now the Black- Ses. 


ture far from them, but they never undertook any 
long Voyage. The Reader is amazed at the Alarms, 
Deliberations and great Preparations of ' Homer's 
_. Heroes, when they are to croſs the Egean Sea (a). 
Tou may have obſerved that Virgil, + 69 mind- 
ful of introducing a perfect Conformity between the 
- Adyentures of his Heroe, and the Uſages of the 
Time in which he places him, makes bim coaſt 
along the Shore of Greece, Italy and Sicily, with- 
out leading him through the main Sea, as it was 
natural he ſhould. After he had brought him to 
the Extremity of /ialy, he cauſes hing to make the 
long Circuit of Sicily, rather than convey him to 
the Mouth of the Tiber, through the Streights of 
Meſſina; in which they at that Time were afraid 
of meeting with Charybdis and Sylla, which frighten- 
ed no body in the Time of Virgil. But nothing 
made a greater Noiſe before the Siege of Troy, 
than the Expedition of the Argonautes, that is, the 
Paſſage of the Propontis (o), and of the Pontus 
Euxinus (c). It was looked upon asſa wonderful 
Exploit: It became the Subject of the fineſt Poems: 
Nay, the Gods themſelves were amazed at the 
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Boldneſs of the Undertaking; and in order. to 
eternize this Event, they * in the Heaven, 
among the brighteſt Conſtellations, the admirable 
Ship which had been able to paſs from Jolchos (a) 
to the Mouth of the Phaſe. This am is done by 
; the meaneſt Turki/h:Barks. WIRE 10; 
While the Want of the Knowledge of the Stars, 
eſpecially of the Polar Star, rendered the Greeks ſo- 
timorous at Sea, Navigation on the contrary; was 
extremely improved by: that Aſſiſtance among the 
| Phenicians, and had made their Territory (which 
was but a Border of Syria, of little Extent in 
=_ „and of almoſt no Breadth at all) a molt 
ealthy and renowned State. They had at that 
e Time Corteſpondences, and even very good 
Eſtabliſhments in all the Coaſts of the-Meaditerranean;. 
We find again their Colonies (), and a Multitude 
' of proper Names of their Tongue, in the inner 
Parts, and on the three Coaſts of Sicily. It is the 
ſame with the ſix other chief Iſlands of the NM 
terrantan, viz. Sardinia, Corcyra' (e), Creie ( d Cy. 
hrus, Eubea (e) and Lesbos (F). We N che 
ſame Proofs of their ſojourning, or af their zfre> 
2 paſſing in the Iſlands of the ſebond Rank, 
ch as are Lemnos, Chio, Same, Narxia, Rhode,. 
Zante, Cephalonia, and the three Balsaren (g Tbe7 
diſcovered all the ſmalleſt Iſlands, and made them 
known. Theſe. are the Cyclades on the Leſt Side f 
che Archipelago, and the Sporades ſeattered on the 
Right. The Cities of Adrumet, - Clypeas Catibage, 
on” Hippone, and a great many otheryalong the 


111 
0 A City of The 3 or the Golph, where ths! 
City called y of Theſe. buile-long after. : 
M ee 8 | 
(e) Now Corfox, at the Entrance of the Golph of Venice 
i Now Candia, below che Archipelago. 7 l . 
Now Ng mir.. ebuwoT 
Y Now Merelin. - bowel 572 220M 2941142 
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COCOesaſts of Barbary, are fo many Eſtabliſhments, 
__ which the Sidonians and eee there at ſeve- 
--  .Fal times. They had many Sea-ports in Span, 
_  q eſpecially ia che Bavica, which is the modern Ands- 
ae All that Country, and particularly the Ben 
or | Guadalquivir, which waters it, went at that 
Time dy the Name of Tarfis, or Tarieſſe (a). The 
__ "good Wines; che Timber, the Exquiſiteneſs of the 
Dorn and Cattle, but above all, the Gold, the Tin, 
and de Silver, of which there were very copious 
Mines at that Time, eſpecially towards the Source 
ef that River (65), ſoon drew che Phenicians on 
ttzheſe Coaſts. But it was for a long time the Ex- 
tent bf their Sea-Voyages : They went no farther. 
Por this it is, that in Scripture the great Ships and 
Pleets deſigned for long Voyages, were called the 
.  -  Ships'--of Tarſhi/ſd-(c)., After wards the Phenicians 
Took fo much Courage as to paſs the Sreights, and 
._ _ - made themſelves Maſters of 55 Iſland, which they 
named Gadir, and is now called Cadiz. It was an 
_ advantageous Harbour to them, and inacceſſible to 
the other Nations, who had very little Skill in the 
ert of Salling, It inſured them the PoſſMon-of 
All the Riches they brought from Phenice or other 
Tees to exchange them, and of thoſe they had 
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* 


resceſvad in return from Rrtira. This made them 
die chat important Place the Name it ſtill goes by, 
and ich ſigniſtes an Inco/ure or Place of Refuge. 
The Phentan did not confine their Courſes to 
dt Coalls of che Mediisrraman. They alſo open- 
we themſelves the Trade of the Coaſts of Afri and 
A through the allen Golph, which was then 
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ih Polar STAR agg 
called che Idumean Sea, or the Red Sta, from the 
Idumeans, who inhabited the Parts adjacent, and 
who had taken their Name, as well as their Original, 
from Eſau, who is known to have heen ſumamed 
the Red- hair d, or eee that — os 
Trench or Commun ion through 0 to 
Fas from. the Mediterranean.or the Mie, into the 
Red. bas. An Under like this did little agree 
with the Simplicity of theſe Times; and if the 
Greedmeſs of Riches had induced the Pbenitcians to 


attempt it, che Ag had not been after- 


y91tan Kings 
wards reduced, when they did undertake it, to aban- 
don the fame, as they were from the Impoſſibility 
there was of Succeſs (D]. But if the Phemicians, 
though Inhabitants of the Coaſts of the Mediter- 
. . raneay, nevertheleſs travelled on the Ocean thr 
the Red-Sea, it is becauſe they had in the Ports of 
the latter, Correſpondences, Offices and Ships: R 
Privilege which always was, and ſtill is enjoyed in 
moſt of the Coaſts 45 Ala, and indeed does much 
Honour to the Affability of the Eaſtern Nations. 
It was the Pilots of Hiram King of Tyre, whe 
| aback a thouſand Years. before Chriſt, and when 
the Greeks were as yet unexperienced in the Art 
of Navigation, taught it the Hebrews with Sue- 
ceſs, and were the Guides of the Fleets which 
Salomon had eſtabliſned in the Ports of Ebb and 
Exion geber (c). This wiſe Prince being, by the Con- 
queſts of his Father, become Maſter of mm, 
and of the farthermoſt Parts of t Ned. en, in- 
tended, indeed, to convey into his State Wealth, 
together with Trade :. But his chief Deligu was, 6 
baniſh Idſcneſs and Beggary : In which he was j. | 


) 
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y by Jaſaphat, the moſt pious and moſt 

— of them all. The happy and flouriſhing 
State of the 7. yrians had taught Solomon, that where- 
ever: Navigation is in Requeſt, a Beggar, who has 
Limbs and: Strength, differs nothing from a Crimi- 
nal, and that᷑ there were almoſt no Criminals to be 
' puniſhed, When. a. brisk and lively Marine offered 
them all an infallible Reſource; and cafy Profits. 

Let us now trace qut our Hebretos in their Naval 
Courſtss and, if poflible; ler us find, what Parts of 
the Earth began to be knoyn at chat Time, by the 
Reſcatches of Navigators. What Scripture tells us 
on chat Head, amounts tothe three following Facts: 
1. That che Hebretis land Tyriaus went 8 to 
Opbir, and zin their Return from thence 
with them immenſe Sums of Gold, of precious 
Woods and and Jewels. 2. That Feen Fleets, 
under . DireQion- of the Pilots of the King of Tyre, 
made the Voyage of Tarfbiſh, : the Returns of 
which conſiſted in Silver, Gold, Ivory, and ſome 
foreign Abimals, viz. Monkeys and Peacocks. 
g. That they were three Vears: in rp WO: 
Voyage. of Tarſbiſb. ener e enn 
The firſt Ophir ſpoken of; in Pas was 
perhaps in the Fortunate Arabia, or Arabia Felix. 
Joh anch his Friend Eliphas, ſeem to have known the 
Brooks of Ophir;! only becauſe. they were famous 
in Arabia, their common Country, by the Gold 

Sand they left in their Paſſage: The Name Ophir, 
already become famous, when they ſpake of the 
Gold Sand which the Torrents leſt on their Shores, 
was -afrexwards given to: chat Ooaſt of Aria on 
e leets, OR End Oy yr 14ns," En 

C Qyanuty « of it. it; the:ſa 

EY he ſatme Trade. The Names of 2 and 8 
e bf Which the (Greek: "Dranlldgion {ak 12 


c % Fail 2 0 
35 | = 


— 


: IHE PORT OF OPHIR || - 


* 
0 


= 
| K 
* 
0 * 
2 

aA 

=” 


: ; of 4 | * 
. * f 
"= ——= — — i 
f - —_—— = pinot; a 
— — — ——— — | "= — — 2 N 
. 0 - „ * 


—— — 


— 


2 
6 
* 
4 
-- 
af 
4 - 
7 ok 
a 
=. 
k 4 
* 
1 
- 
2 
x N 
* 
4 
* 
p 
; 


A. 


4 Pe . 
1 —_— g ene Ty 
* 
.. *** 3 - * 
«q Y 


of Fa STAR 461 
Origen * rendered the Name Qpbir, very likely is 
chat Coaſt which they call the Kingdom of Sophara. 
The Poriugucſe ſoften the Pronunciation of it, and 
call ic Sophala. They till make there a conſiderable 
Trade of that precious Duſt which the Torrents 
ſcatter. on the Coaſts, after having waſhed them 
from the Mines which are in Plenty in that Country, 
_ eſpecially in the Mountains of Marice, whence the 

River o Sophara come ens... 
The Hebrews, who had no convenient Sea- 
ports in the Mediterranean, and would have been glad 
to have had a Share in the rich Trade of Tarſbiſb, 
vere told by the Phenicians, chat by keeping cloſs 
to the Coaſt they would at laſt reach the Streights 
of Cadiz, and that there were immenſe Profits to be 
made in the Way, by exchanging ſome Tools of 
no Value, for Commodities, of Conſequence, Thus, 
with their Guides, they paſſed from the Country o 
Sophala, as far as the Southern P#bmontory. +, which 
was long after found again by the Portugueſe ; and 

urſuing their et from Coaſt. to Coalt, they 
ep cloſe to the Weſtern Shore, going up again 
orthward; and at laſt were carried to Spain, wherice 
they returned not till the third Year, They began 


again the ſame Voyage every three Tears, and with. 
great Profits traded in Spain, and all along he 
5 of Africa, as they went backwards and for- 
„ IEIES 1 | 
Several learned Men place Tar/6i6 and Opbir in 
the Ifland Ceylon, or in the Peninjula of Indus. But 

our 'Navigators, by coaſtin F. the Shores, as. 
they then did, might a few Months after hard 

reached the Cape which terminates the Peninſula of 


+ Tn Fob N . Origen hee Suſpicion, that arte ls in 


ny 
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Vol. IV. | = Indus. 
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Fon tes and. Mo/ambique, which are ſtill full of 
Ser precious Wogds, by. touching on the Coaſts | 
of the Fortinate Arihia, ae they had paſſed the 

recen of Je which ' the Entrance of 
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Proofs, that the Country of Tarſbiſbß was the Betica, 
r Spain in general; and Jonas would never have 


em barked at the Port of Joppa in the Mediterranean 


: 


Se, to take his Flight to Tar/5iſs towards the Welt, 
- If that Country had been in the Eaſtern Ocean, We 


then may judge by this, that the Hrbrews and the 
benicians went round the Continent of Africa, to 
in the Trade of all its Coafts to that of Bætica. 
The Proof of this is found in the Time of three 
Years, which they employed in getting back again 
into the Port of Hob; and this Proc is ſtill ſup· 


ported by the Nature of the Commodities the 


| 17 5 wich them. Theſe were Metals, which 
they had drawn from Spain and Ophrr z Ivory, which 
they fetched from the Coaſt of the-Teeth, where 
Elephants are more common than in any other 
Place; Monkeys and Peacocks, all Animals cafy 
o be found on the Coaſts of Africa; and finally, 
precious Woods and Jewels. They might find on 
He Coaſts of Africa, a great Quantity of yellow Am- 


Yer, of r ed Coral, and of other Colours, of very fine 
Jaſper, of Which they ſtill carry on the Trade in the 


I Egon of Benin, and ſeveral other precious Stones, 


which are found in the inner Part of the Country. 
In.their Return, they might, without any Coſt, cut 


- and ſhape the fineſt Sorts of Ebony, and the other 


Woods uſed for inlaid Works, in the "Foreſts. o 


- 


m on the 'Eaftern Coaſt. They alſo found ſome 
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Tus Commerce was afterwards: interrupted, and 


that way abandoned : Not on Account of che 
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and Commerce the Kings of Babylon endeavoured 
to ruin, before they — —— to deſtroy their 
Cities. However, though the Conqueſts of theſe 
ambitious Monarchs, by including 1dumea and all 
the Ports of the Rel Sea, had ſunk the Commerce 
of Tar/biſh, that is, the Voyage of Cadiz by the 


long Circuit of Africa, they did not NN loſe 
—_ Remembrance of that Courſe: They Knew it 


very well at the Court of Necao, who reigned in 
Egypt ſix hundred Years before Chriſt; That Prince, 
who had a mind to reſtore the ancient Splendor of 


his Kingdom, with great Reaſon'thought he could 


never- ſucceed in it, otherwiſe than by the Re- 
eſtabliſhment of Navigation. In order t6' which 


'he- undertook” the Junction of the Ocean and the 


Mediterranean, by making a Trench that was to 
reach from the Nile to the Red. Sed. © Bur after- 


© wards'(theſe ate Herodotus on Words) — 


« intirely' abandoned the Execution of that 


_ ©* he cauſed ſome Phenicians to embark on the 


* 'Red-Sea, and ordered them to go Found Africay 
t to leave the Streights of Hertilles, to penetrate 
into the very Northern Sea, and to come again 


and give him an Account” of i it.“ The Phe. 


ciam (being; from the Accounts of their F athers, 
wi welt acquainted both with the Way and 
ethod of living, without overloading Wee 
with large thi of Proviſions)” ſet Sail from hs 
Arabian Gulph,” and advanced forward into the 


Southern Sea: And not being ignorant, that the 
Summer Rains deſtroy in the midſt of Africa, What 
has been ſowed in the Spring,; When they were 


in Autumn, they landed, ſowed'their Corh, and 
C ſtaid for the time of the Harveſt; without leavin 


| —_ Coaſts of 9 2 they gathered. de 


Crop. 


| 1 5 


"1 Of the Polar 8 T AR. 243 
not exhauſted till the Romans had it; but by the 
weakening of the Jeus and Tyrians, whoſe Trade 
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Crop, and got to their Ships again. After two 
Fears Navigation, they arrived at the Columns 
4 of Hercules, and paſſing the Streights, they the 
third Lear came back again to Egypt through the 
JJ. . EE 
From this Recital it is plain, that nothing was 
then better known than the Circuit ef Africa, and 
che Voyage of Cadiꝝ through the Red. Sea. The 
Intention of Necao was not to inform himſelf of the 
Poſſibility of that Courſe for the Good of his Com- 
meree: In his Inſtructions to the Pilote, he ſup- 
ma them to be fully acquainted with it: But his 
Kention is, that they ſhould do ſomething more 
than what was done by going through the Hed. Sea 
to the Herculean Columns, and try to penetrate; into 
the Northern Sea, whieh very likely began to be 
talked of, and to inform him, whether there might 
be ſome uſeful: Diſcovery made, or any Trade to 
be eſtabliſhed on that Side. It was without: any 
Neceſſity then, that the learned Bochart, who had 
ſo ingeniouſly demonſtrated: the Situation of the 
ancient Tarſbiſh in Bætica, and near the Streights 
of Cadiz, imagines another Tauſbiſo in the Eaſt, 
thinking the e round Africa to be then im- 
REN ↄ . ß gt 5 
- A va Particularity related then to King Mass, 
by his Navigators, puts the laſt Hand to the clear- 
ag, of this Point of Hiſtory. At Noon the Shadow 
2 Bodies js always caſt towards the North, and 
_ when at that Time we look Weſtward, we have the 
Sun on our Left; Our Pbeniciam on the contrary, 
being arrived on the Extremities of Libya. ſaw the 
Shadow of their Bodies at Noon thrown te the 
South. They then told the Egyptian, that in their 
| 8 the Weſt, they had the Sun on their 
Right. The Egyptian, who were not by far ſo 
good" Aſtronomers as they are ſuppoſed to have 


* 
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been, recounted this Fact as a wondrous Thing ; 


and H rodotus, who heard of it in their Country, 


about a hundred Years: after the Event, -refuſed to 
give Credit to the Account that was given of it to 
him. But what ſurprized him ſo much at that Time, 
is the very Demonſtration of the Matter of Fact, 


and clears the Fact recited by the Navigators. It 


is now univerſally known, that the Sun keeping his 
ſeveral annual - Situations within the Tropics, we 
on either Side experience two different Projections 
of the Shadows: Thoſe on this Side the Tropic 
of Cancer, fee the Sun on their Left as they look 
to the Weſt, and their Shadow is extended to- 
wards the North. On the other Side the Tropic 
of Capricorn, it is abſalutely the Reverſe. The 


Shadow flies to the South, and they have the Sun 


on their Right as they look to the Weſt. This 
Particularity ſo contrary to the Prejudices of the 
Ancients, and on the other hand the Ręturn of 
the Pbenicians through the Mouth of the Nie, after 
they had begun their Voyage by the Red. Sea, are 
a ſufficient Demonſtration of the Kno ledge they 
then had of the Cireuit of Africa. Theſe Voyages, 
which were afterwards diſcontinued for above two 
thoufand Tears together, and of * the Portu- 
gueſe, two or three Centuries ago, thought them- 
ſeſyes the firſt Authors, were very common in the 
Time of Solomon, and under his Succeſſors. 


5 


Fou ſee, Sir, that it is to the Pbeniciam that we 


are beholden for the firſt Knowledge, both of the 


Coaſts of the Ocean, and of thoſe of the Maditer- 


rancan. They every where make their Way, by 
their conſtant Attention to the Advices of the E 
Star. Geography begins to come to ſome Shape: 
Nations get out of their Darkneſs: They draw 


again towards each other, aſter theg long Diſtance 


they had kept from 2 ſince the Time of 


» , 


their 
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their Diſperſion. After having each of them im- 
proved the Qualities of their Land, and the Aſpect 
of, their Heaven, they begin to communicate the 
Fruits of their Works, and to afford mutual Helps 
to each other. Men begin to form a Society; and 


theſe happy Novelties are the 205 1 che 
Obſervatign ak a ny: 8 
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HAL ES was not contented with having 
| taught the Greeks the Advantages reſulting to 
Boa from the Knowledge of che Polar 
Star: He determined for them the whole Series of 
the Stars under which the Sun is ſucceflively ſound 
within the Compaſs of a Year. He afterwards, 
with the ſame Care, obſerved all thoſe under which 
the Moon paſſes. within the Revolution of a Month. 
He ſoon. found, that the Moon does not exactly 
place itſelf under the ſame Stars as the Sun; but 
chat the Orbit or Series of Stars it runs under in a 


; „„ Month's 
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Month's time, cuts the Orbit of the Sun in two 
Points, and deviates a little from it on either Side. 
He then took Notice, that the Points whicte'theſe 
itwo Orbits cut each other, were not always the 
ſame from one Month to another, and that the In- 
terſection of them happened ſometimes under one 
Star, ſometimes under another; but that theſe Va- 
3 ns e ener Number of e 
20 n anew, and were again very. nearly the ſame. 
| He was, or ee e been ik ſen- 
ſible of the Intention of a benevolent Providence, 
| which, by thus making the Orbit of the Moon 
cCroſs that of the Sun, had taken care that theſe 
_ great Flambęaux were oof eclipſed 7every;Fortnight, 
when the Moon in its Full, or in its Oppoſition to 
the Sun, ſhould be pbſcured hy the exact Interpo · 
ſition of the Earth in the ſame I. ine; or when the 
Moon in Conjunction, that is, placed between the 
Sug and the Earth, ſhould take all Light from ge 

_ latter... He - apprehended, that the Intörſection of = 
the Orbits, and the Variations of the Points of 
Section, were Means wonderfully managed and 
Prepared, to render the exact Union of theſe three 
Bodies in one add the ſame Line much more rare. 
But having gradually obſerved, that theſe Variations 
of the Moen were limited, that it began ane the 
ſame Changes of its Place, and was in its apparent 
Iłxregularities, tied up to a fixed Rule, as well ag 
d very other Part of Nature; he watched all the 
different - Courſes of this Nightly Star, and com- 
pared a ſufficient Number of them, to make him- 
_ ſelf ceriain of the Pay on which the three great 
Bodies ſhould be in che ſame Line, and ſcreen ach 
Sther. He then came to fptetell Eclipſes, and the 
5 Nations whom theſe Events uſed to terrify, took 
Heart again, when they heard that the ſo fudden 
5 8 of theſe Stars, the Cauſe whereof Ty 
n „ 


2 ſary Reſult of tbeir mutual Interpoſition, and of the 


vie Laws, according to which they revolyed for 


the Service of Man, 


| Thechief Benefit of the Knowledge of the Belip- 
ſes, was not only to quiet, by the Prediction made 


of them, ſuch Minds as might have beenfrightened 
thereby: Geography found alſo its Advantage in 
that Diſcovery, and the lunar Eclipſe more particu- 
a: ſtance of one Coùntry to another. At 
the Approach of that Eclipſe, two P 
Obſervers being placed, one at Milet, A 
the other at Babylon or Syracyſe, mutually: 


|  latly ſerved. to give more juſt Meaſures of the Di- 


ſtrictiy to obſerve the Hour and exact Inſtant uf the 


Moon's entering into the Shadow of the Earth, 
then the Hour of its greateſt Obſcuration, and 
Finally the Inſtant of its total Emerſion from the 
Fhadow. As they were ſure, that when the Moon 


is obſcured with regard to one Nation, it is ſo with 


regard to all the reſt ;. becauſe it is eclipſed only on 
account of its being "deprived of the - borrowed 
5 Light which makes it ville; they put their Ob- 
ſervations together, in order to compare the Diffe- 


. rence. between the Hour reckoned hy ane of the 


Obſervers, and that marked out by the other. As 
it was eaſy for them to know the exact Diſtance that 
was between two Cities equally diſtant from the 


uator, and. one of which had the Sun an Hour 


ſooner than the other, when they ſaw, that there 


was @ Difference of ſo many Hours between the 5 
Inſtant of the 5 at Babylon, and the Inſtant of 


the fame Eclipſe ſeen for Inſtance at Syracuſe; they 
thence cònqludeg, that Babylon was by ſo many 
Hours more to the Eaſt, and conſequently, that 
there, ſuth was the Niſtance from Babylon to Syra- 
cuſec. It muſt be owned, that the Facility we now 


have of meaſuring Time in an uniform Manger 


Pitch gur Pendulum, Bag rendered cheſs Obſerva- 


tions 
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wack more. exact among "Dit the Glory 
ines aud our Progreſs, may be led 
2s far as Tales, We make uſe of What he 
has - 9 and if e were to,determine Po- 
ther had ſerved: us better, he who'firſt foretold the 
Return of Fellpſes, or he 4 fubſticuted Pendu- 
of pur” Balince-Clo „ atter 
TEE IS... 7 5 
e "Another n - e ng 
The, Dh 10 oP from. the Obſervation of lunar Ts 
654 +7 ſes, was the Certainty of the Round- 
ps L ' 2x nels of the Earth; not very well known 
7255 that Time. The. Eaſtern Nations gave the 
the Name of Lehel, hence came our Word 
P 5 becauſe it was indeed an univerſal Prejudice, 
dar chi Earth was a flat Surface terminated by an 
Abyfs” of: Water. The Poets favoured this Preju- 
dice, 1g e the Rifing and Settin 
be be me Hut of the Bottom o 
fn 70 Net Moritz | E and went thither again 
J Nighe. "A. poor Philoſophy 
wal irie Jargon Fbich our Poets are” {till 
elf 4% they are of the Rubbiſt. of Paganiſm ; - 
as if ng Mericorious to repreſent” Nature 
in its Beauty a8 & paint imaginary Trifles. The 
Tonigx, Sg Mido off theſe Prejudices': ©: 
: of eech that the” Moon ſhone wi 
and" chat: it was obſcured 
an of the Maſs of the 
1 — A the San; but Weine 
| Earth, by that of the 
ial e kh ka was thrown 
upon the Disk of the Moon, they could no 
RE Oe 
ef and the other Surrefbrs of Tiles 
| pots in this reaſonable and uſeful kind of 
tudy, began to collect the Hiſtories of famous 
IP OE the as of Travellers, and the 
Memoirs 
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Memoirs of Pilots, and to compare the Whole 
with their Obſer vation: They preſumed to give 
the Deſcription, Figures, Diſtances and Relations 

+ _ ofthe khown Countries. According to ſome of _ 
____ the: Learned, the Philoſophers of the Tonic Sect col- 
ſected all theſe” particular Branches of Knowledge 
in one Sphere or Syſtem, and for the firſt time 

ſhewed Greece a terreſtrial Globe. According to 
ſome others, they only produced "geographical 

Maps, and local Deſeriptionns.. 

TDis likely, that this primitive Geography was as 
yet very imperfect, and that Falſhood did every 
: where disfigure Truth therein: But it was no ſmall 
Point gained to have begun; and eber ſince that 
Time, Emulation, the Love of Sciences, Mathe- 
matics, Commerce and Navigation, went on Hand 

in Hand, and always increaſing among the Greeks.” 
They became as by weir Colonies, as the 
Dyriam were. eee in Sily, Marſeilles on the 

J 
the 


Coaſt of Gaul, Cyrene-'in Africa, and Waucrate in 
Egypt, are not the leaſt of their Eſtabliſhments. 
They maintained the Eiberty of the Eolians and 
Jonians their Brethren,” who were often troubled in 
Alia by the Covetouſneſs of the Miniſters of the 
Kings of Perſia. They kept the Sea,; in ſpite of 
he numerous Fleets of that formidable Empire: 
hey at laſt deſtroyed it, and were beholden for 
theſe good Sueceſſes to their Education and Know- 
ledge, rather than to their Forces, which were no 
1 thoſe of the Aſiatic Mo- 
Ic 7. | 5 Ferran THR TA NIN * rn 
The Conqueſts of Alexander, which changed the 
whole Face of the Univerſe, gave Sciences quite a 
Form. That Prince, as fond of Learning as 
be was brave, and füll of the noble Ideas Which his 
Maſter Ariſtotle had inſpired him with, had always 
about him learned Men, who were appointed to 
Follect for him the Diſtances of Places, the Ew 
2689 . arti- 


- 


, . 


* 
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Particulars of natural Hiſtory, and all the Obfer- 
vations. made by the Nations whoſe Provinces he 
marched. over. And after having ſo often indan- 
gered his Life, to free Greece: from the Yoke and 
Vexation of the Perfrans, he expoſed himſelf, bare- 
ly to make the Diſcovery of ſome new Countries 
He went as far as the Indian Ocean, and had like 
to have been catried away with his whole Army, 
by the Rapidity of the Tide, with which he was 
not at all acquainted. His Raſhneſs every where 
ſucceeded. Aſtronomy, Geography and Hiſtory, 
gained very much by it; and though his Empire 
was divided almoſt as ſoon as it was formed, his 
Succeſſors, the Poſterity of Lagys in Egypt, that of 
Seleucus in Syria, and the others who Aided Ai 
Minor and Macedonia, being originally Greeks, 
the Greek Longue became an univerſal Language, 
a trading IT ves which put all the Nations of the 

three Parts of the ancient World into a mutual 
Correſpondence. The Weſtern Nations began to 

know the Riches, the Productions, the Cuſtoms 
and the Hiſtory of Aſia. Tis true, the Greet 
Philoſophers had not taught Men the wholeſome 
Pruths .of Religion. But by thus exciting a. gene- 2 

ral Curioſity, and an Eagerneſs for Inſtruction, they 


inſenſibly prepared all the Nations of the Earth, 


for the receiving of a Doctrine much fuller af 
Light, and ſor ſubmitting to the Goſpel. 
Of all the Succeſſors of Alexander, none did 
more Service to Aſtronomy: than the Lagid Kings. 
The Wiſhes and Inclinations of great Kings are 
always eſficacious, and they ſoon ſee thoſe Branches 
of Learning flouriſn which they think fit to reward. 
The Ptolomies judging nothing to be more worthy 
their Favours than the Works of Aſtronamers, 
Alexandria, their Capital, became the School of 
| e. Cur. I. 9. e. 6. 
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that Science. Co buon, , Ti ade and 
many others, were very eminent that Way, and 
made Obſervations uſeful to Navigation. Erato- 
 ſthenes, Keeper of the Library of Alexandria'in the 
Reign of Ptolemy Evergete, undertook to calculate 
the Number of Stades, (or Meaſures of 125 Paces 
long) that might make up the Circuit of our 
Globe, and he had the Glory of coming neat the 
Truth. He knew, that at the Summer Solffice- 
the Sun paſſed through the vertical Point of the: 
City of Sienna, being on the Confines of Egypt and 
Ethiopia, under the Tropic of Cancer. There 
was at Sienna, a Well made on purpoſe for that 
Obſervation, which about Noon, on the Day of 
dhe Solſtice, was wholly inlightened within'By* the 
Sun perpendicularly over it *. It was a well known 
Fact, that at 130 Stades round about, Styles raiſed. 
perpendicularly on an horizontal Surface; "projected | 
no manner of Shadow . Having ſuppoſed" len- 
audria and Sienna to be pretty near under the fame 
Meridian, that is, in one and the ſame Line drawn- 
from Pole to Pole, he obſerved in Alexandria, ore 
the Day of the Solſtice, the Diſtance of the Sun 
from the Vertical Point by the Shadow of a Style 
raiſed perpendicularly on the Bottom of a half con- 
care Sphere. Had that Needle projected no Sha- 
dow, it would have been becauſe the Sui was per- 
pendicularly over that Place. He then could judge 
of the Diſtance of the Sun from the vertical Point, 
dy the Diſtance of the Top of the Shadow from 
the Foot of the Needle. | He found that that Di- 
ſtance was the fiftieth Part of the Cireumferenoe of 
an intire Cirele; whence he concluded, chat as the 
Sun, at that time n eee. over the City of 


135 __ was diſtant rom the venioul he 1 


$2 4 47% 18 11 rai 
— u, l. 80630 fl ; a 5 , 


4 i pon fas, LED * e 


2 


— 


, * * 


25 by che Gifrierh Pare 7 FRA (1% ox 


the whole Heaven; Alexandria was diſtant from 


Nas by the fiftieth Part of the Circumference of 


the whole Earth, Now it was an eaſy matter, to 


12 the Diſtance that was between theſe two 


ities, and to repeat it fifty times. Having then 
calculated that Diſtance to be five thouſand Stades, 
he found that the Circumference of the Earth was 
250000 Stades, which being reduced into common 
Leagues of 24 Stades each, made 10416 Leagues, 
and 16 Stades. This came very near the Compu- 


tation of the Moderns according to which, the 


Circuit of the Earth is judged be ſomewhat 
more than gooo common 
| Hipparchus, a great Obſerver of the was School, 


 viſtinguiſhed 1022 Stars, and gave each. * chem a : 
2 Particular Name. 


| While the Greeks were making this great Progreſs 
in, the Study of Nature, the Gaull, our Fathers, 


did not neglect it, and their Druids had at leaſt. 


ſome cuſtomary Notions of i it, which they commu- 
nicated viva voce and unwritten to their Diſciples, 
to oblige t them to know more certainly the Things 
which, in time of need, they could find no where 
but in their N ming But the Inhabitants of Mar- 
ſeilles having been for a long time Maſters of a very 


louriſhing Trade, and being deſirous to extend it 


in the _ as; well as in the Mediterranean, they 

encouraged by Rewards ſuch Aſtronomical Obſer-. 

vations. as might aſſiſt their Navigation, and; by 
them a Way to new Countries, 

them new Means of gathering Riches. - In the ver7 


Time of Alexander, Pee had raiſed a Gnomon 


in Marſeilles, and meafuri the Length of the 
Shadow at the Day of the Salſtice, and chen com- 
paring it with the Height of the Gnomon, he de- 


termined how much he Sun was diſtant from the 
Zenith of Mar ſcillen and * how much 
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that City was diſtant from the Tropic and the 


Equator. He found, that on the Day. of the Sol- 
ſtice the Length of the Shadow of a Needle is to 
the Height of the Needle itſelf, what 41 is to 120. 
A Proportion which Mr. Gaſſendi found again to 
be the lame at Murſeilles, above two thouſand Years 
after the firſt Obſervation ®. Pytheas; the better 
to ſerve his Country, undertook to traverſe” the 


whole Mediterranean. to the very Bottom of the 


Meotide Lake, where the River Tanais diſcharg 
itſelf, He afterwards ventured to advance through 
the Ocean to the very Bottom of the North. | He 
| obſerved along the Coaſts, (very likely of Norway) 
that towards the Summer-ſolftice the Sun remained 
but three Hours under the Horizon, and that as he 
advanced ſo far as the Iſland Thule, which can be 


no other but Hand, or. Lapland, be ſaw the Sun - 


diſappear. for an in. and immediately aſter re- 

. aſcend the Horizon. When we treat of the Sphere, 
vou will ſee, that the be as deſcribing the Line of 
| 8 Tro 9 70 on the Day of Solſtice, he of neceſ- 
be ſeen four and twenty Hours together, 

15 5 hide himſelf for only an Inſtanc 1 behind the Moun- 


tains that bound the Horizon, in thoſe Countrien 


where. the Tropic is wholly in the viſible Hemi-⸗ 
ſphere, and grazes along the Horizon with only its 


inferior. Limb. In this. Pytbeas advanced nothing, 


but what was exactly true. Experience agrees wich 
him; and the Geog e of Alexandria, who were 


fenſible of the Conformity of this Relation With 


their Principles, did not fail to make ve of it, ro 


diſtinguiſn Climates and the Diverſity of the Day 


from one Climate to another. 


Ts tries Piles: bad Bill many. Preinoes. an. 


to the Structure of the World, which, together 


dead 5 _ certain Appearances, ee de- 
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ceive him. He was ignorant of the Rotundity oe: 
the Earth, and among other falſe Notions which he 


entertained concerning the Diſpoſition and Situation 

of the Northern Countries, he thought he ſaw very 
dſtinctly the Heaven fupport 
like an inclined Arch, and form 


at its Extremi⸗ 


ties a very long Angle, where People were may i} 


confined, and obliged to ſtoop. Strabo, the 't 


judicious of the ancient Geographers, was much in Bo 


the right, when he exploded Accounts like theſe. 
But he himfelf is much miſtaken, not only when 
he thinks the Northern Countries uninhabitable, bur 


by the Earth, 


alſo when he treats as Fables the Obſervation of 
the Height of the Solftice at Marſeilles, and the 


Diſcovery of the perpetual Decreaſe of Night, as 


we advance in the North, at the Approach of the 


Summer⸗folſtier: Which ſhews, that Strabo, wg 
was acqufinted with the Roundneſs of the Earth, 


and the Inecquality of the Declinations of the Sun, 


did not himſelf draw proper Conſequences there- 2 


from. The Teſtimony of all Navigators is in Fa- 


vour of Pyth:as, and he is the firſt. wo cauſed 55 


avoided, ſhould we expoſe ourfelyes thereto at the 


Approach of Autun. 
I If we paſs oh from the Knowledge 


woe hall find. "that military Difeiplige - 


and Politics were long their only Philoſophy. Bux 
when they had once taſted the Arts and Sciences of 
the Greeks, they applied themſeſves much leſs td 
Phyſies and to Experiments, Which are alWays Tong 
and toilſome, thag to Queſtions of mere Specula- 


tion; becauſe theſe excfelſed their Minds without 
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Gele WP ve them an Opportunity of ſhewi 

at little . ſome Learning, and a = 
Style . Let us do many of them Juſtice. Ther 
often looked in the Improvement of their Reaſon, 
for Means of Employment, and for Comfort in 


their Troubles. But, generally ſpeaking; their 


Curioſity was over · powered by Idleneſs. e | 
and Aſtronomy met with but very few Favourers 
amongſt them. Neceſſity rather than Inclination, 
rendered: Scipio, Pompey and Julius Cæſgqar, favou- 


rable to theſe noble Sciences. Theſe great Men. 


* taken up with Projects, and buſied about 

Voyages and Conqueſts, were fully ſenſible of tbe 
Value of the Knowledge of Times, Places . 
Diſtances. Scipio Africanus for a long while em- 
ployed Polybius, in running over the Coaſts of the 
Mediterranean, in order to write for him exact Me- 
moirs thereon. Pompey: kept an Epiſtolary Cor 
reſpondence with the e Pafidomings, who 
had more particularly applied himſelf to calculating. 
how many Miles a Degree of the Circuit of the 
Earth contained, and to the Meaſuring” of that 
Circuit by the known Diſtances of ſome ſelect Towns 
placed under the ſame Meridian, ot under a Line 


drawn from North . in e rojudge of | Fe 


the Whole by a Part. 

Jai Caſer; who bad carly applied hiwilf to 
theſe particular Branches of Learning, and kae 
how to be ſucceſſively a Warrior, an Orator, a 
Pilot and a Carpenter, was moreover one of the 
moſt learned Geographers of his Time. He: was 
become ſo by his perpetual Aer er. es, by the ia 
ſtructive Memoirs he cauſed to be ſent to him From. 
all Parts, and chiefly, by the Care he took to ju 
of every thing by Tin If, and to keep à fait il 
n. e We fee him paſſing. into e 
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Britain with Water-clocks; in order to have an uni- 


h 


form Meaſure, fit to make him know exactly the 
Difference between the Length of Nights in Bri- 
tain, and of thoſe in Gaul. He found the former 


ſhorter toward the Solſtice 3 and he may be ſaid to 


have beena very great Naturaliſt, as he was a great 
In order to make himſelf a good Geographer, 
he could not help being an Aſtronomer. On this 


is grounded the Diſcourſe which Lucan cauſes him 
to addreſs to one of his Prieſts, from whom he 


hoped to learn the Origin of the overflowing of 
the Nile. © In the midſt of my military Expedi- 


„ tions, faith Cæſar to him, I always gave a few 
_ < ſpare Hours to the Obſervation of urſe of 
the Stars, to the ſeveral Aſpects of the Heaven, 


the Courſe of 


4 and the Knowledge of celeſtial Things. Leven 
« dare to / hope, that Eudoxus (a) will not for the 
* future be more famous by the Ephemerides he 
« gave to Greece at his Return from Egypt, than 1 
40 fal be by the Order to which I have reduced 
* the Courſe and Order of the Lear (D). 
And indeed, no body is ignorant of the Care he 
took, to render the Method of computing the Lear 
more agreeable to the exact Duration of the annual 
Courſe: of the Sun. The Years meaſured accord: 
ing to his Calculation, are for that Reaſon called 
Julian (c); and in Acknowledgment of this uſeful 


Reformation, his Name was given one of the 
Months of the Year. Auguſtus (d) obtained the 
ſame Honour, for having facilitated the Study of 
the ſeveral Elevations of the Sun, by means of the 


e A Diſciple of Plato, 


(6) — Media inter prelia, ſemper 


 Stellarum, celique plagis, ſuperiſque vacavi, 


Nec mens Endoxi vincerur Fharſil. 1 $f 
(e) The Month of ul. coat! 


I The Month of Auguf, / 


Shado 


* 


Fel 
* 


K v — Bog Rn 


8 


" * . 
” FRY 9 * *** —— oa 
a p 2] 
* F : 
2 8 We - . 


AR TR , 289 
Shadow of an Obelisk 111 Foot high, which he 
cauſed to be erected in the Field of Mars, and for 
having cauſed the Account of the Lengths of all 
the Coaſts and Roads of the Empire, drawn up 
from the Memoirs of his Son- in · law Agrippa, to be 
regiſtered in a Portico built for that Purpoſe, © 
But the two moſt learned Men in this kind that 


ever lived under the Roman Emperors, are Pliny the 
Naturaliſt, and Ptolemy of Alexandria, the one a 


hundred “, and the other one hundred and fifty 
' Years F after Chriſt; both very great Geogtaphets: 


The latter however, was a better Aftronomer than | 
a Geographer, _. 
Pliny being weary of the Philoſophy of the 
Schools, on Account of the Furility of the Mat- 
ers there treated of, and of the Indecorum of che 
rpetual - Diſputes that reigned there, formed the 


| Projet of collecting uſeful Branches of Learning, 
fit both to adorn the Mind, and inrich Mankind, 


He then collected all, he could on thoſe Subjects, 
which naturally ought to buſy Man, ſuch as are the 


general Order of the Heaven, the Deſcription of 
the Earth, or of the known Countries, the Birth _ * 
and Education of Man, the Invention and Progreſs 
of Arts, the Terreſtrial Animals, the Aquatic, 
the Amphibious, the Birds, the Inſects, the foreign 


Trees, the odorous Spices, the Fruit and Foreſt. 
trees, the Culture of Plants, the ſeveral Kinds of 
Coro, Husbandry, the Uſes of Flax, Gardening, 
Medicinal Plants, Flowers, Botanics, Phy ſic, Me- 


tals, metalline and coloured Earths, Stones and = 
Jewels: This is his whole Book. It was hardly 


poſſible to make a more judicious Choice. | 
It muſt be owned, that Pl; received what was told 
him with. too much Eaſineſs ; that he would have 


ſerved us to better e had he made Criticiſm IT 
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and Experiments to.go Hand in Hand with his Re- f 1 
ort the Style of his Work, 


ſearches; that in 
Ong full of Sublimity and Fire, every where has 


2 Touch. of the Fault which corrupted Eloquerice 
at that Time, and which will always corrupt it in 
every Age, I mean the Itch of being witty, But 
a „with all its Faults, is nevertheleſs a Trea- 
ſure. If Teachers had a mind to acquaint them- 
ſelves with Pliny's Miſtakes, they might, by ſhew- 


that 
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ing them in Parts to their Diſciples, be as uſeful ad 


if Plizy had told the Truth every where; and they 


- 
* 


might, together with the richeſt Stock of all the 


Terms of the Latin Tongue, convey into the Minds 
of Youth ſuch Branches of Learning, as are moſt 
fit to adorn and afford them Employment for the 
reſt of their Lives. e e 
Claudius Plolemy, a Diſciple of the School of 


Alexandria, procured himſelf an immortal Repu- 


tation, by his excellent Book, intituled, Of the great 
Conſtruction of Planets and Stars; Which we alſo call 
Almageſte, after the Tranſlation which the Arabians 


every where ſpread of it in the eighth Century, 


Having compiled the Opinions of Ariſtotle, Hip. 


: * and Poſidonius, on the Oeconomy of the 


f ſorld, adding his 2 Opinions thereto, he 
thi was in the Centre of the 

Vorld ; that there were as many coticentric Hea- 
vens as Planets ; that the firſt Heaven which incom- 


phaſſed the Earth, was that of che Moon; that the 
net Heavens were thoſe of Mercury and Venus, 


then that of the Sun, next to which were thoſe of 
Mars, Jupiter, and Saturn: That all theſe Heavens 
were incompaſſed by that of the fixed Stars; that 


this: laſt dragged the Whole away every four and 


twenty Hours from Eaſt to Weſt ; but that while 
each of theſe Heavens was thus hurried away by the 
Starry Heaven, or by the daily Revolution of a 
Primum Mobile imagined above the Starry 3 
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x they had each of them in particular a peculiar Mo- | 
tion, by which they made juſt the oppoſite Revo- 
lution from Weſt to Eaſt round the Earth, ſome in 
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a few Months, the Sun in a Year, and the other 
in ſeveral Years. Some other Aſtronomers having 
obſerved more Motions ſtill, multiplied the Hea- 


vens as they. pleaſed, to account for theſe Appear- 
ances, and thought they had found good Reaſons, 


to incloſe one within another, even ſeventy Spheres 


" concentric to the Earth, - „ 
We muſt own, that this Contrivance of Ptolemy, | 
together with all the Additions of Aſter- times, 


proves abſolutely unwarrancable, and we ſoon ſhall 
fee what Experience thought fit to reform therein. 


However, it is a great Point gained, to have found, 


| Lo 
* 


as Ptolemy did, mathematical Inſtruments of a de- 
termined and certain Utility, and to have; imagined 
in the Heaven, an Order, which, falſe as it was, 


yet in many reſpects enabled the Obſervers to give 


a likely Account of the Motions of the Sun and 


Moon, to foretel Eclipſes, and to improve Ges. 


graphy by certain Rules. 


* This laſt Uſe is that which Pialzyy himſelf made 
of his Aftronomy. He made uſe, as much as 


Sta flible, of the known Piſtances of ſome certain 


cars, the Elevations of the Pole above the Hori- 


Zon. of ſeveral Places, and the Compariſon of the 


Diſtances known on the Earth, with a certain Num- | 


ber of Degrees of the celeſtial Sphere, to deter- 


mine by how much the moſt famous Cities Were 
_ diſtant from the ZEquaror, which is called their 
Latitude, or by how much one is more to the Eaſt 
than another, which is called Longitude; in ſhorr, 
to make Maps infinitely better than thoſe before 


him. Hipparcbus had been reformed by Poſidenins, 


Pho lived a little before Chriſt: Pofdonins's Maps 


were reformed by Marin of Thyr, who lived to- 


_ wasds the Middle. of the firſt Age of the Chriſtian | 
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/ "Miſtakes in the Maps and Globes compoſed before 
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Era: Thoſe of Marin of Thyr were reformed by 


Ptolemy. But if we now find Fault with the Maps 
of Meſl Jaillot and De l' Iſie, who rectiſied ſo many 


. 


them, we muſt not be ſurprized at the Faults of 
which Ptolemy's Maps are full, N 


' "He knew very well how to obſerve, and make uſe 


of Obſervation : But he could neither be every 
where, or have every where Correſpondencies. As 


moſt of his Calculations were grounded on popular 


_ Meaſures, commonly taken without Exactneſs or 
Regardto the Obliquicies and Crookedneſs of Ways 
"- 


and Grounds it is eaſy to gheſs to how many 
Miſtakes his Calculations are ſubhect. In his Time 
they but little knew the Northern and Southern 
Regions, which they thought not to be habitable: 
Which is the Reaſon why the terreſtrial Diſtances 
that way were called Latitude, whereas they called 
Longitude the Degrees of Diſtance from the occi- 
dental Border of Arita towards the Eaſt, becauſe 
they knew many more Countries that Way than 
from North to South. His Maps, which were for 
a long While the only ones uſed by Warriors, Sea- 
men, and Virtuoſoes, have led Readers into num- 
berleſs Miſtakes: Africu, for Inſtance, is there con- 
tinued of one Breadth much beyond the equinoxial 
Line, for Want of Informations on the Contraction 
of that large Peninſula towards the Cape "of Good 
Hope, Nay, this made ſeveral of the Learned to 


Ach, that {fries formetly vas joined to America, 


Fee and the other Parts 


Fegg he e been deal by an Farth-quake, 
Fhis Pratenfion is overthrown, by what Herodotus 
taught us of che Voyage that was oft commonly 
made bf old, from the Red Sea to the Hertuleun 
Cum. 1 V 
_ * Ptolemy does likewiſe N gp the Country of the 
| of Aa, at much too great 
Diſtagce towards the Eaſt; and we el 
92 | fort, 3 wards 
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wards ſee, that this was the Occaſion of the happy 
Miſtake of Chriſtopher. Columbus, who looking WT, 


China towards the Wok on the Teſtimam of Pio, 


lemy's Maps, found America, which he had not the 
leaſt Suſpicion of. 
But inſtead of wn gs ara with regard to the 


Progreſs of Geography, I have contented myſelf, 


h dear Chevalier, here to delineate to you a little 
| Map of the World,- as it was anciently known. I 
have weakened and left in Uncertainty the Borders 


of ſuch Countries, as fd i as yet either unknown 


or little frequented; and 
whole Southern Part of 
former Darkneſs, by the 
cal ours * 77 | 


ou hall {ce there the 
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Tu Jonian School, "Handed by Thales at Mile- | 


tum, having had the firſt Ideas of the Rotun- 
dity of the Earth, ſeems to have firſt delineated the 
Repreſentations "of it... We know ngt preciſely, 
who was the Inventor of the Globes, one of which 


- EN the Heaven, and the other the Earth, 


nor to whom we are indebted far the hollow Sphere 
made op of Circles, fo cut as that they may be ſeen 


== , and fit to expreſs the apparent Motiong _ 


of bs celeſtial Bodies. "Theſe Contrivances, very 
rough and unformed i their Begi inning, were im: 


proyed by Degrees, Hipparchus and 


Period, and Ptolemy -about 140 Years-after, are 


the Men, who by the Aſſiſtance of Gebmetry and 


e n 001 do render the 9 


9 


— 


rebinedes of | 
*: Syracuſe, about 200 = ks Chriſt, Pofidonius 
ſomewhat more than fifty Years before the ſame 
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of Spheres certain and exact, by making it agree 
with the Aſpects of the Heaven, and the Motions 
of the Stars. We may ſufficiently inform ourſelyey 
of the Miſtakes of theſe great Men, eder of 
the laſt, with regard to the Situation a Courle of 
the Planets, when we come to the Experiments of 
latter Ages. But their Work having long been the 
chief Rule of the Study of the Heaven, and ſtill 
ſerving in a plain manner to account for the Oe 
of our Days in all Countries, let us be informed ol 
the full Value of what they left us: And we may 
| 5 with the Structure and Uſe of the Armillary 
„ 2 f 
| t they call the - Armillar he Are 
Sphere, is the Collection of ſeveral 8 4 
Circles, ſo diſpoſed among themſelves 
as to imitate the ſeveral Lines, that were imagined 
in the Heaven to repreſent the Path or Tg of 
the Stars, which revolve therein, and the Exact 
Bounds which terminate their Courſes, Whatever 
we perceive in the Heaven, with regard to us, is 
feen in a concave Sphere. A convex Globe, Which 
is ſeen only without, not being naturally fit to re- 
preſent a Concavity to us, they bethought them- 


ſelves of conſtructing a hollow Sphere, in the Infide 


of which, all the Points which we are. concerned 
to know might be ſeen, by making it conſiſt af 
theſe Points only tacked together,, and by ſuppreſ- 
8 * | N 
360 Parts, called Degrees. Each Degree into 6 
Seconds; each Second into 60 Thirds; and thus 
you may proceed with this Subdiviſion, ſo long as 
you think it fit or poſſible, The Diviſion of the 
Circle into 360 Degrees, has been preferred to 
many others, on Account of the Advantage it has, 
of yielding many Subdiviſions expreſſed by even 


Numbers, eaſy to be*disjoihed or collected: 360 
. ; may 
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ch Circle, either great or ſmall, is divided into i 
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266 DTALOGURE I. 
may be divided into two Halfs, each 180 0. or into 
four Quarters, each 90. The Quarter may be 
divided, as Need requires, either into three times 
30, or into nine times 10, or into ſix times fifteen, 


parallel "Sib regard to the Surface of our 


* 


or into eighteen times 5. Degrees are marked with 
(% Minutes with a little Stroke (“), Seconds with 


two Strokes (0, Thirds with thees QC » Fourths 
with four (%, and-ſo on. 


The Ad The Axis of a Circle-i isa Line which 
I IIIzzꝛ conceived to paſs through the Cen- 
The Poles. tre, and whoſe: two Ends, called the 
33 © \\Poles, are equally diſtant from all the 
Points chat bound the Circle. | i 
The Horizog: The Horizon which incompaſſes 5 


the whole Sphere, is a Circle placed 
bode 
on four ſmall Columns *, faſtened on a common. 


Foot, or better ſtill, off four little Conſoles To, 


which meet below, to make the whole Machine 


conveniently revolve on a fixed F oot, by means of 
an Iron- pin. wo 


The Horizon may much eaſier be ſupported on 
four Branches, or on two Semicircles of Paſte- 


board croſſing each other, and faſtened by a ſimple 
Foot J If we imagine a Line perpendic 
falling on the Middle of the Horizon, and having 
both its Ends equally diſtant from it, it will be the 
Axis of the Horizon. The two. Points which ter- 


2 Ek 


ularl7 


minate the Axis are called Zenub and 
Nadir. The Zenith is Were 2 E, and 
the Nadir below N A. 


Na T. 1. | 
The Meridian, which may be made 1 


board or of Wood, but more. uſefully of Braſs, is 


2 large Circle vertically inſerted into the Horizon, 


: 2 which it enters one Half: It muſt be faſtened 
"EN what hong able to, Geviate Aale ade | 


W 11. x 
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. ** or Left; but it revolves freely therein down- 


Wards from above, and from below upwards, by 


ſliding in a Grove C, which fixes it upon the Foot, 
and in two Notches D, made in the Circle of the 
Horizon. | 

The Axis of the World EF, is an Iron-rod, 
| which croſſes the ſmall terrefiria) Globe placed in 


the Middle of the Sphere, and reaches from one 


Side of the Meridian to the other. The Upper-end 
of this Axis is called the Arctic Pole A. P. The 


under is called the Antarctic or Southern Pole S. P. 


We muſt not miſtake the Axis of the World, ex- 4 


tended from Side to Side of the Meridian, for the 5 


Axis of the Meridian itſelf. If we had a mind to 
give the Meridian an Axis, by keeping it equally 
. diftant from all the Extremities of that Circle, the 
two Ends of it would be in the Horizon, and that 
| LIN together with the Meridian, would cut the 
Horizon into four Quarters. The two o 
' Points through wich the Meridian PA 
paſſes in the Horizon, are called North 5 
and South: North, on the Side towards which the 
Arctic or Northern Pole N, is inclined: South, on 
the Side under which the Antarctic or Southern 
8 Pole 8, is found. The two other Points at Which 
the imaginary Axis given the Meridian cuts che 
Horizon, are the Eaſt E, and the Weſt W. Thefe 
four Points are called Cardinal *, becauſe all de- 
pends and moves thereupon in the Operations. 
They beſides make two other Cir- | 
cles croſs, and revolve on the Axis of - 1 m 
the World. Theſe are placed the pole oof 9 cad 


ſame way as is the Meridian, and are 

called the two Colures FF, GG; which: Nam: 
ſignifies cut or mutilated: And very hkely they 
7 * it on account of che Notches A oa 


| # Cardin, the Hinges of » D. 
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made in theſe two Circles, that they may ſupport 2 


the others * are to be croſs-wiſe faſtened to 
The Equator or Eguincxial Circle 


bg them. 


| The Mquator, H, is placed at equal Diſtances from 


the two Poles of the "World, and divides the Globe 
into two Hemiſpheres, the one called Septentrional 
or Northern, . * OATS. - 
e Ecliptic I, is a Circle or Line 
The Ecliptic. „hic obliquely cuts the Zquator, and 
which deviates from it ng Den and 
2 Half on each Side. 


The Zodiac, of a, circular Band, 16 or 18 Degrees 


from Zofle, 1,102d, and called the e Zodiac K. © The 


| celeſtial Signs Zodiac i is divided into twelve Portions, 
ue almoſt all every one of which contains 30 De- 
2 grees. It incompaſſes the Space of 
the twelve celeſtial Signs, under which 
the Sun js ſucceflively. placed in the Courſe of a 


Year. They made the Band of the Zodiac 16 or 
18 Degrees broad, that it might incloſe all the 


Space af the Heaven to which che Moon and 
Planets deviate from the Ecliptic. The Sun never 


leaves that Line: The Moon deviates from it to the 


Diſtance of ſive Degrees, and ſore Planets ſeven 

or eight Degrees. 

| | The two. Points in which the Eclip- 

ry y nf tic cuts the ÆEquator, are called Equi- 
noxes, or Equality of the Day and 


Nigbt, viz. the Equinox of the 8 at the firſt 
Degree of Aries L, and the Equinox of Autumn at 

che firſt, Degree of Libra M. 2 Es 
8 ' The two Points where the Ecliptic | 
The Points of | deviates from the N are the 


e, Solſtices, ar the Bounds of the Courle 
5 of the Sup, « viz. a Summer. ſolltice at the firſt 


OO 


. 
1 5 * 
s a » 


This * 53 exactly in the Middle 75 


N 
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| on of Cancer NN, and the Winter-ſolſtice t | 
| the firſt 5 0 of Capricorn 8 : = 

The two Tropics P OTB © 
to the Xquator, from 88 all their * rene 
Points are diſtant 23 Degrees and a Half. When 
theſe Machines are made in large, the true Diſtance 


is 23 Degrees and 29 Minutes. Nothing is to be 


overlooked, when the Largeneſs of the Inſtrument 
admits of that Exactneſs. 


That of theſe two Circles which" is twang the 


North, is called the Tropic of Cancer, and the 
- other, the Tropic of Capricorn; z of which? ir touches 
the firſt * * 0 5 7 
t us give the Ecliptic an Axis: 
This Axis Sl deviate from the Poles E 
of the World, or from thoſe of the | 
 #quator, which are the ſame, by ſo much as the 
Ecliptic itſelf deviates from the Æquator it croſſes : 
It recedes 23 Degrees and a Half from it: Conſe- 
uently the Axis of the Ecliptic' will deviate 23 
es and a Half from the two Poles; and if 
we turn the Sphere about, the Ecliptic will always 
have its Axis at the Diſtance of 23 Degrees anda a 
Half from the two Poles of the World, and there 
delineate two ſmall Circles, one called the Arctic 
92 8 Circle R, the other the Antarctie Polar Cir- 
e SS. | 
Finally, oa the Arctic Pole, ard * 
on the Micridian without, the little The er 
. Circle, called the Horary Circle T - 
divided into 24 equal Parts, is fixed. On che Ex- 
tremity of the Axis is a Hand V, whoſe End reaches 
. to the Circle; ſo that if you cauſe the Sphere to 
make a whole Revolution, the Hand which turns 
together with the Axis, ſhall ſucceflively paſs over 
_- four. mo . TITANS of oy 2 
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Joo theſe circular Lines they add two Quadrants, 
of which it is of Moment well to obſerve. the © 

Situation. If you introduce in Imagination, an 


Axis in the Plain, and through the Centre of the 


Eceliptic, that Plain deviating from the Zquator 
23 Degrees and a Half on each Side, and reſting 
on the Colure of the Solſtices in NN, and on OO. 


the Line Which you make perpendicularly paſs 
through that Plain, will reach the oppoſite Sides of 


the ſame Colure, and exactly at the Diſtance of 23 
Degrees and a Half from the Pole of the Equator, 
in X and in Y, laſtead of an imaginary Hand, or 
an Index of * 


etal, which would incumber the 
Sphere, faſten in the Point X, a piece of Metal, 


or a Pivot, that may repreſent the Remainder of 


the whole Axis of the Ecliptic, which had been 
taken zway. Make two Quadrants to revolve on 
that Point, the one larger, the other ſmaller, with 
a little Interval between the two, and having both 


their Extremities under the Circle of the Ecliptic. 


If you put a little Sun at the End of the large 
Quadrant Z, and the Figure of the Moon at the 


* 


| Extremity of the ſmaller Quadrant A A; by puſh- 


ing with your Finger the two Qnadrants, either to- 
gether or: ſeparately, - and contrary ways, you of 


Neceſſity muſt ſee the little Figures of the Sun and 


Moon moving under. ſome of the Points of the 
Ecliptic ; ſince theſe Quadrants, which are both of 
go Degrees, revolve round the Axis X, diſtant 90 
Degrees on every Side, with regard to the Ecliptic 
I. For this Reaſon, they make up the Quadrant 


of the Moon of two broken Pieces, to make the 
Moon decline ad libitum, and expreſs pretty nearly 


its Deviations from the Ecliptic. - I forgot to tell 


you, that in order to ſer theſe two Quadrants freely 


in Motion, the Axis of the World E E, muſt be 


cut in BB, to leave them a Paſſage, The reſt of : 


7. 
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the Axis E bones Iron, will always, preſerve. its 
Place without any Diſorder. 
They then reckon in the Sphere fix great Circles, 
| five little ones, two Quadrants, and twelve 
pal Points, The fix great Circles, whoſe Plans 
paſs through the Centre of the terreſtrial Globe 
Placed in the Middle of the whole Machine, and 
which cut the Earth into two equal Parts, are the 
Horizon A, the Meridian B, the two Coluri F F, 
GG, the Aquator H, and the Ecliptic I. The 
five little Cifcles which cut the Sphere into unequal 
Portions, are the two Tropics PQ, with the Polar 
Circles RB, SS, and the Horary ircle T, which 
is not ſo much i in, as annexed to the Sphere. The © 
Points of more important Uſe are the Zenith ZE, 
and the Nadir N A, the Arctic Pole A P, and the 
Antarctic 8 P, the North N, and the South S; in the 
laterſections of the Meridian with the Horan, the 
Eaſt E, and the Weſt W. in the ſame Circle; the 
| Equinoxial Points L, M, and the Points of the 
Solſtices NN, OO. Then let us join to the Axis 
EE, which ſupports the Whole, e of the 
Axis of the Ecliptic, with the two Q drants, 
done for the Sun Z, the other for Moon A 4 
and we ſhall have all the Pieces together. Let us 
now come to the principal Uſes made of them: In 
the mean time you will learn 25 n of the 
Names given them. 
Fit le us abſeive what moſt concerns us in „ 
ture. The Sun which, lights us, ſeems every Day 
to advance from Eaſt to Weſt. Beſides, we ſee it 
daily changing in a regular Manner, the Points of 
its Riſing and Setting, and yearly paſſing through 
the ſame Points again. It then has two Motions, 
the one called diurnal, the other called annual. 
The Quadrant T Z, will now. illuftrate both theſe 
_ Motions, and though they be contrary to each other, 
W is more * to be conctived, than the 
meeting \ 
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from Eaſt to Weſt; 
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meeting of both in one and the ſame Star. Bring 
L, an 


the Sun Z to the Equinox of the Spring 


cauſe the Sphere to make an intire Revolution from 


© Eaft to Weſt: The Sun placed in the Heavens will 
de carried away with the Sphere. It will aſcend 


and deſcend: You will ſee it move from Eaſt to 


Weſt, and ready to begin the ſame Revolution 
again. He never leaves the Point of the Ecliptic ; 


where he is, and yet you ſee it deſcribe in Space, a 
Line perfectly like the Equator; fo long as the 
Revolution of the Sphere continues, you ſee it juſt 
under the Mquator. If after this Revolution you 
give the little Sun a gentle Thruſt, and cauſe it to 


under the Meridian, and ſee by how much it will 


5 be” diſtant from the Equator, of two, or twelve, 
or twenty three Degrees, as you pleaſe. If the 


S * a 1 
* * * * 
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Fi advance towards the Eaſt, you may then bring it 


* 1 
* 


little Sun is two Degrees diſtant from the tor, \ 
and you cauſe the Sphere to revolve from Eaft to 


which are two Degrees diſtant from the Zquator, : 
If it happens to de 23 Degrees diſtant from ic, it 
will paſs through all the Points of Space 23 De- 


grees diſtant from the quator. If you join all 
theſe Points in Imagination, you will make of them 
_ diurnal Circle parallel to the quator, and which 
will expreſs the Revolution of the true Sun placed 
at two, or ten, or twelve, or twenty three Degrees 
from the celeſtial Equator. Tour repreſenting Sun 
has two Motions, the one, by which you make it 
po one Degree to another, and from Weſt to 


under the Ecliptic, whence it never deviates; 


de other, by which the whole Sphere, whereof it 


1 


? 3 
7 


is a Part, carries it . 3 a quite contrary manner 


the Sun, which makes a Part of them, is carried 
n a : 5 | v9) | away 


| e may coriceive, that. it is' 
the ſame with regard to the true Sun. Let us fup- - 
poſe the Heavens to revolve from Eaſt to Weſt; 
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| away from Eaſt to Weſt with the whole Maſs of 


the Heavens: And this is the daily Motion. Let 


us likewife ſuppoſe, that the Sun has a peculiar 
Moxion, by which it advances. by very ſlo Steps 
in the Ecliptic, going from Weſt to Eaſt: This 
ſhall be the annual Motion. We then ſhall fee it 
appear ſometimes under the quator, ſometimes 
it ſhall reach the Tropic; then be found between the 


two; Aſter that it ſhall repaſs the ZEquator, and'by 


continuing its proper Motion under the Eclipric, = 


by little apd little reach the oppoſite Tropic; with- 


out eyer advancing farther, becauſe it never leaves 


the Ecliptic. 


The Combination of theſe two oppoſite Motions. 


may, as we already remarked on account of the 
Moon, be expreſſed by what happens to a Fly 


placed on the Edge of the broad Wheel of a Crane 


wrought by Hands. While the Wheel "deſcends, 
the Fly may crawl upwards: The Wheel has one; 
Motion, the Fly has another: But that of the. 
Moon is not preſently perceived, On the contrary, 


it appears to be cartied away as well as the Wheel. 


However, if the Fly, always aſcending in a con- 
trary Direction to that of the Wheel, obliquely 
aſſes from one Edge to the other, though we ſee 
it conſtantly in the Air deſcribing Lines parallel 
to either Edge; we alſo ſhall fee it arrive, fome- 
times at the Middle of the large Wheel,” (and this 


repreſents the Sun in the Zquatot)* It ſhall after- 


wards arrive at one Edge or the other (and this re-. 


preſents the Sun in the Tropie). "Therefore the 
daily Motion of the Sun, from Eaſt to Weſt,” does 


not properly belong to the Sun: It 18. rather the 


Motion of the Heaven, to which it is fixed: But 


the paſſipg of the Sun over all the Degrees of -the 


Ecliptic, going from Weſt to Eaſt, Aeording to 


the Ancicats; is the true Motion of thut Star. 


Vor. IV. . 


\ 
1 
- 
1 * 


54 


13 
1 


* ö * * 9 * . 4 7 * 4 
— bs 1 N 
15 - 
e 
* * 
* 4, 
* * 


274 DIALOGUE w. 
The Sun being by this his peculiar Motion got ta 
the Point of the Ecliptic, which is the maſt diſtant 
from the Xquator, as NN or O O, if chat Point 
be carried away with the Heaven, it can be wy 
on a Path every where diſtant twenty three Degre 
and a half from the Zquater ; and this was 8 ä 
ſented by the Circle of che Tropic, which the 
mall ſeem to defcribe when arrived at that Point. 
They give that Circle the Name of Tropic and 


_ © Solffice, og latter , becauſe it js the Bound of its 


tions you cauled the Sun to make. If:yau bring 
the Moon between the Sun and the Earth, you 


-  Counſe,. of in d . with regard to the 

aquator ame Tropic, chat is, Reverſion 3 
1 the 80d, as it purſues its Courſe through 

| ae a ww * parallel Circle, to draw 
4 


You may give 1 9 5 'Moon AA the ſame Ne- 


Will have ab Eclipſe of the Sun: If you put che 
Earth in the Middle, it is an Edit + of che 
Moon. 

As we ſtudy the Heaven only to know the Rela- 


7 8 it has to . Earth, let us now transfer all the 


Circles 1 . uſt mentioned, to a terreſtrial Globe of a 

e Size, and where, every thing may be 

better perceived than on the lice Globe ved in 

the Centre of common Spheres, and that generally 

etty much unſormed. You. ſee, Sir, . 

oles of that Globe will correſpond with che ce | 
Poles, and make a Part of the Axis of the World: 

That by * on chat Globe a Line equally, 

_ diſtant from oles, 45 will have an qua · 


tor in all Paus correſponding to thoſe of rhe 


celeſtial Equator ; 3 that by delineating on it the 


| Fans = the Bound of 'the Sun. T alu the 
the Sun.- Ham. Odyſſ. - Oy 
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the e with the ſame Proportions, and in 


the ſame Degrees, you will have a terreſtrial Eclip- 


tic, two Tropics, two Polar Circles, and in ſhort, 
all the Points which muſt thereon (correſpond with 


" thoſe of the Heaven. All theſe Lines transferred 


from the celeſtial Sphere on a Globe; divide it into 


as many Bands or broad circular Portions, which 


are called Zones. The 'S round 

the Globe contained — oooh r 
pics, is called the torrid or burning Zone; becauſe 
the Sun never leaves it. The two Spaces between 
the Tropics and the two Polar Cirdes, are the tem- 
e Zones, one Northern, the other Southern. 


perat 
The Spaces incloſed within che Polar Circles are 


the frigid Zones. 

"Now place your Globe within a Meridian that 
ſyppotrs' its Axis, and put the whole in an unmove- 
able Horizon,” wherein the Meridian may lige, 


and che Globe freely revolve. Tou may then at 
your Choice, and as Need requires, operate either 


the Sphere or on the terreſttial Mobe. What 
Mall op of theſe Lines, and of the Uſes 
of them, is equally to be underſtood of either 


theſe Taſtryments, which we ſhall alteroatcly handle. 


Of all the Circles the Horizon alone 
ſerifibly exiſts in Nature. The others pon 


are almoſt made up of a Train of 
Points, through which che Sun or ſome other Star | 
ſhall have paſſed;' Theſe Points may be a real 
Paſſage: But they ate not ſeen, and can only be 


concewed ; whereag the Horizon is compoſed of all 
the Points that bound our Sight *, or which deter- 
mine the Half of the Heaven, or the upper -He- 
miſphere which we ſee, and mark out the 

_ of ic kom che inferior Hemiſphere which we 


| „eee ond or Sigh, comes bifu | 
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OY Point, in compariſon of the Starry Heaven, the 
Obliquities, and even the whole Bedy of the Earth 
are here of no ſort of Conſideration. They hi 


_—y 4 * _ 
* 9. 8 * 4 2 e * 
= wt . ** 4 K 
. 


2 — CS » 1 
- 8 1 ü 8 % | | 58 
* _ | 5 4 5 3 5 + G 4 
256 DIALOGUE) IV. 
e56 -D G UE WV. 


the Horizon. For this Reaſon they have made the 
Horizon firm and unmoycable in Spheres; becauſe 


do not ſee. | Theſe two Halves of the Heaven are 
equal or nearly ſo: For the Earth being as a ſingle 


* 


not the Earth from being but a ſingle Point, in 
the Line or in the Planet that divides the Heaven 
into two Parts. They hinder not the Eye placed 
oh that Point, from ſeeing the Upper- half as large, 
or almoſt as large as the Inferior: And in reality 
we ſee the Stars diametrically oppoſite, as the 
Hyades, which are in the Forehead df Taurus on one 
Side, and thoſe of the Scorpion on the other, appear 


on the two oppoſite Borders of the Horizon at che 
. 'fame Time. 8 


y The Horizon of every Place being 
The nme determined by two vertical Points, 
oy the one Superior, called Zenith ZE, 


Horizon in 


| Spheres, © the other Inferior, called Nadir N A, 


both diſtant 9o Degrees from the 


Borders of chat Horizon ; if yon leave char Place, 
vou change your vertical Points; you of courſe 


change alſo your Horizon; and if you advance 


under a new Zenith, five, ten or twenty Degrees 


diſtant from the firſt, the new Horizon likewiſe 
will diſcover five, ten or twenty new Degrees of the 
Heaven before, and hide as many behind us, be- 
cauſe the Horizon is always, and on all Parts 90, 
Degrees diſtant from the Zenith. We therefore 
ought to hahe a moveable Horizon, that might be 
turned ad libitum, in order to-repreſent the Horizon 
of every Point of the Earth: But it is one and the 
fame Thing, to place the Horizon at 90 Degrees 

Diſtance from whatever Point you may be pleaſed 
to chuſe in the Globe, or to turn the Globe itſelf, 
and bring tho propoſed Point to go Degrees from 


ir, 


The chief Uſes to N 
and Globe are applied, depend on the 76, Sd. 


it, as it were, multiplies itſelf, and by the Mobility 


of the Globe becomes the Horizon of all the 
Points of the ſame. But we cannot find the Hort 
zon” of any Place propoſed, without knowing the 
Uſe of the Meridian. HF, 


| The Meridian is a great Circle that The Appoint- | 


ment-and Vſe 


- paſſes through the Poles of the Sphere, t the Meri» 


through the vertical Points of a 1 0 din, 
poſed Place, and through ſome Point 


of the Equator. If we go from North to South 
on one and the ſame Line, conceived and delineated - 


after this manner, we change not our Meridian: 


But if we go from Eaſt to Weſt, we inceſſantly - 


change our Meridian, and we may reckon as many 


Meridians as there are Points in the Zquator, 


However, as a ſingle Horizon is ſufficient in the 
Sphere for all the Points in the World, a ſingle 


Meridian likewiſe, may become the Meridian of - 


any Place; ſince by turning the Globe you may 


bring what Place you pleaſe under the common 


Meridian, which will ſupply the Place of all others. 
As the Horizon cuts the World into two Hemi- 


ſpheres, ſo the Meridian cuts the Horizon) into two 
2 Parts, the one Eaſtern, where we ſee the Starz 
a 


cend, the other Weflern, where we ſee them go 


down. The Duration of the Day, is that Time 


in which the Sun appears in our Hemiſphere, The 
Meridian which divides that Hemiſphere into two 
equal Parts, does of courſe alſo cut the Duration of 
the Day into two equal Portions: It is Mid- day 


when the Sun touches that Circle; and for this 
Reaſon it is called Meridian, or the Divider of the 


Day. 75 | 
which the Sphere 


Knowledge of the Points marked on Globe, 
ſhe Meridian and the Horizon. 
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The Points marked on the Meridian are, Firſt, 
The 360 Degrees of the Circle, diſpoſed in four 
Nineties, which are reckoned from the Equator 
to the Poles : Secondly, The Climates or ſucceſ- 
ive Increaſings of the Days from the Æquatot to 
the Poles. FVV 
The Points marked on the Horizon are of three 
Kinds: Firſt, on the Inner- border of the Horizon 
were brought down the 360 Degrees of the Eelip- 
tic, together with the twelve celeſtial Signs, which 
were placed by Thirties, placing the firſt Degree of 
Aries, and the firſt of Libra, in the two Points 
where the Axis of the Meridian, if it had one; 
would certainly have been. Secondly, The nent 
Circle in the Horizon contains the twelve Months 


and the 365 Days of the Year, over: againſt thoſe | 


Degrees of the Ecliptic under which the Sun is in 
every one of theſe Days. Thirdly, The laſt Round 
of the Horizon contains the Name of the Winds, 


* 


according to their ſeveral Quarters. 
3 This Order of = Horizon is the 

he Frecef. ſame in the Armillary Sphere, in the 
dn of the E. terreſtrial Globe, and that which 
9”, repreſents the Heaven at large, with 
But making uſe of a celeſtial Globe, you, perhaps, 


5 will be ſurprzed not to find the Kalendar of the 


Horizon agreeing with the Marks or Figures of 
Animals which are delineated in the Ecliptie on the 
Globe itſelf. In the Horizon, the oth of March 
5 op with the firſt Degree of Aries, and that 

firſt Degree wuches the Equinox of the Spring, 


or the Interſection of the Ecliptic on the firſt De- 


of the Equator on the Eaſt Side. Tou like- 


2558 will find there, the 13th of June marked over 
dgainſt the firſt Degree of Cancer, where is the 
Point of the Ecliptic the moſt deviating ſrom the 
- Equator 4 and that is the Summer - ſollſice. am 
ROWE | a 
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then will ſee there, the 12th of September placed 
over: againſt the firſt Degree of Libra, and at the 
other Interſection of the Ecliptic, on the 180th De- 
gree of the quator, which is the autumnal Equi- 
nox. Laſtly, Lou fee thereon the f 1th-of -Decem- 
ber placed over - againſt the firſt Degree of Capri 
corn, where the Ecliptic declines moſt from the 
Æquator toward the South Pole: And that is che 
Winter · ſolſtice. If from the Edge of this Horizon | 
you carry your Eye to the terreſtrial Globe, you =— 
will there indeed find the compendious Mark. or | 
Character of Aries, near the Interſection on the | 
firſt Degree of the Equator ; but the Stars them- 
ſelves of Aries, and the Figure of the Animal which 
comprehends them within its Extent, are thirty 
Degrees farther towards the Eaſt. All the com- 
pendious Marks of the other Signs are placed on 

the reſt of the Ecliptic as they are marked on the 
Horizon. But the Signs themſelves, or the Ani- 
mals with their Stars, begin 30 Degrees farther to- f 
wards the Eaſt. Whence can this enormous Diffe- = 
rence between the Kalendar of the Horizon, and 
the Order marked on the Globe-proceed?  -—- 1 
This Difference is what they call the Preceſſion of | 
the Equinoxes. The firſt Aſtronomers who con- | 
ſtructed the Sphere, took care to place the firſt 


Degres of the Signs juſt named, at the Points of the l 
Equinoxes and Solſticea. They hadreckoned thus = 
of a long time, and they were perſuaded, that the = 


Stars ſeen in thoſe Points never left them. Ho- . 
ever, they obſerved. by degrees, that the firſt Star | | 
of Aries deviated by the Space of a Degree from | 
the Point of the Equinox towards the Eaſt, and | 
chat within the Space of Seventy. Years; and now | 
all the Signs are at laſt advanced 30 Degrees ta- 
wards the Eaft, and diſtant from' thoſe Points to 
which they gave their Names. But theſe Points 
Kill keep the Names of the Signs, which are ne 
mg e longer 
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there: Though the Sun, on the ioth of 
Mareb, be under the firſt Degree of Piſces, they till 
ſay as formerly, that it enters Ariel on that Day. 
It is the ſame with the reſt reſpectively: Which, 
by the by, is a new Matter of Shame and 
Chofufion to Aſtrologers. They give to Libra 
benign and favourable Influences, to the Scorpion 
Malignity, and the other Signs Effects agreeable to 
the Nature of the Animals or Objects of which 
theſe Signs bear the Names. More eſpecially they 
"FR; that the whole Activity of the Influence 

„the Moment when ſuch or ſuch a Sign be- 
gins to aſcend the Horizon: But their Pretences are. 
moſt frivolous; ſince when they ſay, a Man is 
born under the dangerous Aſpect of Scorpio, it 
was really the Sign Libra which came above the 
Horizon, the Moment of that Man's Birth, and it 
is the Sign Gemini which aſcends, when _ talk 
of Cancer, and ſo of the reſt. | 

As the whole Sphere; or the Globe, may fo 

ceffively have all their Points brought under the 
Meridian, and the Meridian may lower or heighten 
the Axis of the World, by ſliding within the Notches 
of the Horizon; it is an eaſy Matter for us to de- 
termine the Aſpects of the Heaven, with regard to 
all the People of the Earth; to meaſure the Di- 
ſtances of Places, to know. che Duration of Days 


and Nights ſor ſuch or ſuch Places, the Moment of 


the Ri and Setting of the Sun, the Hour of its 
bein uch or ſuch Place, when it is Mid- day in 

— in ſhort, to anſwer, by the Help of a 
Sphere or a Globe, all the Queſtions relating to the 


Situation of Places, either with regard to each 


other, or with regard to the Sun and the whole 


Heaven. 


The | ſeveral © = fab be a ind to know the 


: Aſpects of the Gerd ; Horizons of Nations, and the 
Heaven. 


LY 


Manner in which they ſee the Sun, We 
n 1 
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muſt begin by looking into the Aſpect of the Hea 
ven, with regard to thoſe People who are under the 
Aquator. And that we may judge of all by a ? 
ſingle one, let us for Inſtance take the City of 1 


Quito, ſituated on the Northern Limits of Feri, | | 
at a Diſtance pretty nearly equal from both Poles | 
of the Earth,” - Mol 6 51. | 


Bring Quito under the Meridian: The Degree 
of the Meridian which ſhall. correſpond: to it, will 
the Zenith of Quito. + Raiſe that Zenith above = 
the Horizon, till you may reckon-go. Degrees from ; 
that Point to the Horizon: Then you will perceive 
the two Poles of the World brought into the Hori- 
zon. Quito has then its Zenith in a Point of the 
celeſtial Æquator, and at go Degrees Diſtance ] 
from each Pole of the World. In this Situation, i 
the Æquator, and all the Circles parallel thereto, 
muſt needs cut the Horizon directly, and without 
inclining on one Side more than on another. The 
Horizon reciprocally cuts the Equator, and all - | 
_n Circles parallel thereto, into two equal Parts. | 
This is what they call the Retangu- © © | 
lar Horizon, or G Right Sphere. The The Rectap- = 
Reſults of this Situation are theſe: | - e = 
We have Day, ſo long as the Sun remains above 
the Horizon: Now all the Circles which the Sun 
deſcribes from one Tropic to the other on the Hori- 
20n of Quito, are cut into. two equal Portions by 
that Horizon, ſince they fall thereon directly. Days 
are then equal there to the Nights all the Year 
round, that is, the Day is twelve Hours, and the 
Nights as much. e » | 


As the Sun there deſcends directly under the 
Horizon, it goes much quicker from it, than if it 


| *. You may, in order to make the Meridian moye without 
| * Hindrance, take off the two Screws that fix the Horary 
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ſunk obliquely under it. Therefore the Twilight 
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muſt be ſhorter at Quito, than in thoſe Places where 
the Sun croſſes the Horizon obliquely, - 


Tpde Sun is three Months in its paſſing through 
the Ecliptic, from the firſt Degree of the Æquator 


to che Tropic of Cancer, and three Months mote 
in its Return to the Equator, or the firſt Degree 
of Libra. When it is come to the Point of the 
Ecliptic which cuts the Zquator, it is carried by 


the Motion of the Heavens, on a Circle which re- 


preſents the celeſtial Æquator, and which paſſes 
vertically over all the Points of the terreſtrial 


A quator. He then at that Day paſſes through the 
Zenith of Quito, and will again paſs over it fix 
Months after. The Inhabitants of Quito, and all 
ſuch as live under the Equinoxial Line, ſhall then | 
twice in a Year fee the Sun perpendicularly paſſing 


over their Heads. | - 
Let us now leave the Equinoxial 


. E Line, and make choice of ſome other 
- the oblique well known Place in the totrid Zone: 


For Inſtance, Mexico, the Capital of 
. ' New Spain, I bring this under the 


| Meridian, and find, that it correſponds to the 2oth 


Degree marked on that Circle. It has then a 
Zenith -20 Degrees diſtant from the foregoing, and 


from the celeſtial Zquator in which the Zenith of 


Quito is. When we were at Quo, our Horizon 


touched both Poles. All the Stars revolving round 
the Poles with the Heaven, roſe and ſet in that 
| Horizon. The Horizon of Quito cut in half all 


the Circles deſcribed by each individual Star. - The 


only Points of the Poles remained invariable, and in 
the Horizon. But now that we are brought to 
Mexico, it is no longer thus. We have removed 


twenty Degrees from the Zquator towards the 


Arctic Pole. Our Horizon muſt no longer termi-- 


nate in the Arctic Pole, but be twenty Degrees 
. lower 


1 
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above the Antarctic Pole, which will then be hid- 


den. We therefore determine the Horizon of 
Mexico, arid of any other Place, oO the 


Pole above the Horizon, as many Degrees as the 
Ne. intended is diſtant from the Aquator, For, 
ing the Horizon under the Pole, or elevating 
= ole above the Horizon, is one and the ſame 
thing; and we only ele vate the Pole, becauſe the 1 
Horizon is fixed both in Globes and Spheres. 
In this new Diſpoſition of the Sphere, which is | 
_ called Oblique, I find every thing different, The 
Ægquator alone is cut into two equal Parts by the ; 
Horizon. The Tropic of Cancer, which is nearer =" 
the elevated Pole, is more above than it is under : 
the. Horizon; and the Tropic of Capricorn on the = 
_ contrary, which is nearer the depreſſed Pole, is == 
now cut by the Horizon into two inequal Parts, the Bu 
ſmaller of which is in the vifible Hemiſphere, and = 
the larger in the inferior. All the Circles parallel = 
to the Equator, which the Sun deſcribes from oy 
to Day, by the Motion of the Heaven that carries 
it with itſelf, will be A eee cut with the 
fame Inequality. The Inequalay will be leſs, in 
2 as the diurnal Parallels ſhall be leſs 
remote ftom the Equator. The Portion of the 
' Circle: the Sun ſhall deſcribe above the Horizon of 
Mexico, will always be ſmaller and ſmaller, as it 
draws towards the Tropic of Capricorn. This 
diurnal Arch will conſtantly increafe, in its Progreſs 
towards the Tropic of Cancer. Hence the Increaſe 
of the Lengch of the Days, and the Diminution 
of the Nights, towards the Summer; ſolſtice: Hence 
the Decreaſe of Days and the Length of Nights, = 
as the Sun approaches to the Winter: ſolſtice: Hegce 
in ſhort, the Equality of the Day and the Night. . 
when the Sun deſcribes the Arch of the ZEquator ; | 
| * the * of Mexico, cutting that Circle = 


into 
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nto two equal Parts, renders the diurnal Arch 
equal to that which the Sun runs through in the - 
lower Hemiſphere. a | Pets f 
Next to this I remark, that the Sun being come | 
in the Ecliptic to 20 Degrees of Declination from | 
the ÆEquator, that Day deſcribes, by the Motion 
of the Heavens, a Circle-parallel to the Æquator, 
and Wy through all the Points which are twenty 
Degrees diſtant from the e It will then 
paſs through the Zenith of Mexico. Continuing 
its Progreſs in the Ecliptic, it will decline from 
Mexico only three Degrees and a Half towards the 
Nieorth, before it arrives at the Solſtice; ſince the _ 
moſt declining Point of the Ecliptic is but 23 De- 
grees and a Half diſtant from the Equator. Con- 
tinuing its Courſe in the Ecliptic, it will neceflarily |; 
repaſs the Declination of 22-9. then gradually will 
it proceed to that of 21, and at laſt, that of 20 
Degrees. It will therefore on that Day deſcribe 
anew, a Parallel, which will paſs again through the 
Zenith of Mexico, It will then, twice in a Lear 
at Noon, paſs directly over the Heads of the Peo- 
ple of Mexico; and ſo generally over that of all 
the Inhabitants of the torrid Zone. For, if I 
bring for Inſtance the Town of La Plata on the 
Horizon, and the Mines of Potaſ, which are on 
the Borders of Peru in South- America, nearly equal- 
ly diftant from the Equator, by raifing the antar- 
Etic Pole 18 or 20 Degrees above the Horizon, I 
ſhall find the very ſame Effect, and with a Diſpoſi- 
tion intirely alike. Only the Days which were the 
* ſhorteſt at Mexico, ſhall be the longeſt at La Plata, 
which lies on the other Side of the Equator. 1 
* Plata, in Spaniſb, ebe Silver. The Silyer City, thus 
called on account of the Mines of that Metal in its Neighbour- 
hood. They abandoned them, to give their whole Care to the 
Silver Mine of Foro, eighteen Leagues from La Plars, — 
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Let us now return to Mexico, and look what are 
the Days of the Year when the Sun is to paſs 
through the Zenith of that or any City. The 
Operation for one will ſerve as a Rule for all the 
_ reſt: We need only ſee, what are the Points of the 
Ecliptic which under the twentieth Degree of 
the Meridian, where I am informed that the Zenith 


of Mexico is. By turning round the Globe, I ſee 
two Points of the Ecliptic paſſing under the wen- 


tieth Degree of the Meridian. Firſt, I ſee the 26th 
Degree of Taurus, and continuing the Revolution, 


the third Degree of Leo paſſing under it. I look 


. out in the Horizon, to know what Days of the 
Year correſpond with both theſe Points. I find that 


the 18th of May anſwers to the 26th Degree of 


Taurus, and the 26th of July to the third Degree 
of Leo. I then thereby know, that the Sun paſſes 


rpendicularly over Mexico on the 18th of Ma, 


er. 26th of July; and as it recedes but very 
little from the Zenith of Mexico, before it comes 
to the Solſtice, which declines but three Degrees 

_ a Half from it a the I for three 
Months together, paſſes at Noon almoſt” directly 
over that City, and the Heads of all the People 
near the Tropics, The Summer ought conſequently 
to be much more inſufferable there, than in the 
Middle of the Torrid Zone, and under the Equi- 
 noxial Line, from which the Sun deviates much 
faſter, But we have already obſerved from the 


agreeing Accounts of Travellers, that by a ſpecial. 


Providence of the Creator, the Eieſian Wings 
bring towards the Tropics, when the Sun draws 


near them, ſuch a vaſt Quantity of Fogs and Rains, 
that the Summer, which ought to roaſt them, in 


reality becomes their Winter, or the coldeſt Seaſon 
o > | Fi 
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As the Pole is twenty Degrees above the Hori- 
'zon of Mexico, the Stars, which are leſs than 
twenty Degrees off, will never ſet with regard to 
that City; ſince the Circles they deſcribe, never fall 
under the Horizon, and are never interſected by it. 
Therefore the Ur/a minor will be ſeen every Night 
at Mexico. But the Ur/a major, which is a great 

deal more than 20 Degrees diſtant from the Pole, 
ſhall riſe and ſer there. Whereas it is always ſeen 
in our Climate, becauſe as we are grees 
diſtant from the Aquator: here at Paris, our Pole 
is ſo much elevated. Now the Limits of the Circle 
which the ſeven Stars of the Chariot or Charles Hain 


deſcribe round the Pole, recede only forty Degrees 


from the Pole: They then do not go down under 
the Horizon: Nor do they ſet with regard to us. 
Let us now bring under the Meridian, ſome 
Country that ſtands in the Middle of the temperate 
Zone, as Hungary, Auſtria, France, Acadia, or the 
French Colony, which now inhabits both Sides of 


the River 87. Laurence. We ſor Inſtance ſhall find 


Quebec, which is the capital Town of New France, 
47 Degrees diſtant from the Æquator. The Pole 
elevated 47 Degrees above the Horizon, ſhall give 
us the Aſpect of the Heaven, anſwerable to the 
Situation of the capital Town of Canada. In this 
Situation we ſhall ſee one Half of the Equator 
above, and one Half under the Horizon; bur at 
the ſame time all the diurnal Parallels cut with a 
greater Inequality than at the Horizon of Mexico 


they were. The Tropic of Cancer, which riſes | 


above the Horizon, together with the Pole adja- 
cent, has almoſt a two-third Part elevated above 
the Horizon. The Day muſt then, in the Time of 
the Solſtice, be there almoſt two thirds of four and 
twenty Hours long. On the contrary, the Horizon 
cuts the Line of the Tropie of Capricorn in ſuch a 
Manner there, that it has almoſt a two third Part 

e £ ſunk 
== | 
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= ſunk under the lower Hemiſphere. Days muſt 


then be there, but eight Hours or ſomewhat more, 
towards the twenty-ſecond of December, We ſoon 
ſhall ſee, how the little Horary Circle, with its 
moving Hand, ſhews us the Duration of Days on 
every Horizon, without Trouble or Calculation, 

Let us make our laſt Station within the Space 
which extends from the Equator to the Pole, and 
let us ſtop at Torneo, a large Town which we find 


at the Bottom of the Gulph of Hotbnia, e. 


the Baltic-Sca, at the Entrance of Lapland, and 
almoſt under the arctic polar Circle. Torneo, when 


brought under the Meridian, there finds its Zenith 


at the Beginning of the 67th Degree of Diſtance 
from the Aquator, The Pole, elevated as many 
Degrees- above the Horizon, carries with it the 
Tropic of Cancer, ſo far as to keep it wholly above 
the Horizon, or grazing the Horizon with its 
Under-edge. As the Pole is there elevated 67 De- 


grees, there can remain but 23 Degrees from that 


to the Zenith, for completing the Number 90 
Degrees. There are from that Zenith to the Æqua- 
tor the 67 Degrees which ſerved me for a Rule, 
and from the Equator to the other Tropic 23 De- 
grees, or a little more, which are in all the go 
other Degrees that reach on the oppoſite Side as 
far as the Horizon. The Horizon of Torneo does 
then touch on one Side the lower Border of the 
Tropic of Cancer, and the higheſt Point of the 
Tropic of Capricorn on the other. Thus the whole 
Tropic of Cancer is above, and the whole Tropic 
of Capricorn beneath the Horizon. In the Mid- 
dle of the Summer, when the Sun deſcribes the 
Tropic of Cancer, the Day ſhall there be four and 
twenty Hours long. The Sun, by grazing upon 
the Horizon, perhaps will meet there with ſome 
Eminence, way Mbly hide itſelf behind it: But 
it will riſe and be ſeen again an Inſtant after. On 


the 
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the contrary, the Sun being, on the twenty ſecond 
of December, come to the Tropic of Capricorn, 
mall deſcribe a Circle, of which there will be not 
the leaſt Portion above the Horizon: It will there- 


fore not be ſeen there for four and twenty Hours 


together: At moſt it will riſe above the Horizon 
with its Upper · edge only, and by a few wandering 
Rays proclaim the Beginning of the Day; but it 
will immediately fink back again into the inferior 


Hemiſphere; unleſs the Refractions occaſianed by  - 


the Atmoſphere, make it viſible for a few Minutes 
above the Horizon, while it is really under it. I 
no longer obſerve to you, that in all Situations of 
the inclined Sphere, the Æquator has always one 
Part above the Horizon, equal to that which is 
under, whence comes the 3 of twelve 
Hours Day and twelve Hours Night all over the 
Earth, when the Sun is deſcribing the Equinoxial 
Line. The Reaſon of the Diviſion of the qua- 
tor into two equal Halves for all Horizons, and of 
the Diviſion of the parallel Circles into two unequal _ 
Portions, is grounded on the Horizon and the 
- Zquator's being two great Circles having the fame 
Centre, viz. that of the Earth ; whereas the diurnal 
Parallels, which the Sun deſcribes from the qua- 
tor to both Tropics, more and more recede from 
that Centre towards the Poles: Whence follows, 
that the nearer theſe Parallels draw toward the ele- 
vated Pole, the more they themſelves riſe above the. 
Horizon, and there prolong the Day. On the 
contrary, the more they fink under the Horizon 
towards the Pole deprefſed, the more they leſſen 
the Length of the Day above the ſame Horizon, 
while they lengthen it in the inferior Hemiſphere. . 
Now it remains, that we ſhould get under the 


Pole, and examine the Aſpect of the Sun, with 


regard to ſuch as have the Pole itſelf for their 
Zenith. If that Part of the World is „ 
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e one ag 
they muſt needs have the Horizon in the Equatorʒ 
for the Pole and the Zenith being the ſame thing, 
they both find the Æquator and the Horizon at 90 
Degrees Diſtance on every Side, They he Parallel 
are united, or become parallel to each Sphere; or the - 
other: For which Reaſon, this Diſpo- Parallel Hart 
ſition of the World is called the Paral- *** - 
lel Sphere. Tou ſee the Conſequences of it. The 
Sun is ſix Months together on this ſide the qua- 
tor towards the Arctic Pole, and ſix Months on th 
other. If the Zquator is the Horizon of the Peo- 
ple which may dwell under the Pole, they ought 
to ſee the Sun going ſix Months together round 
them, riſing by degrees during the firſt three 
Months, to the Height of twenty-three Degrees 
and à Half, and during the other three Months 
ſinking by Circles diſpoſed in the Form of ſpiral 
Lines; till it deſcribes on the 26th or 27th of Sep- 
tember, a Parallel Circle, then beginning to recede 
from the Equator; and thus it alſo quits their 
But are then theſe People for ſix Months together 
buried in profound Darkneſs? Not at all. They 
enjoy a Nr e till o __ is fallen 8 
rees, an aps more, under the Equator 
DE Tray which are d but DN. 
Thing. The Sun is two Months beſore he gets 
2 in two Months a me comes: 3 8 
again, and begins a. new Crepuſcule, vhich pro- 
miſes the Ber ber two Months before the Riſing 
of the Sun. Reer the Crepuſcules for a Part 
of the Day, they ate inlightened ten Months 
gether; and during the two Months of their 
ght, the Moon going twice the ſame Courſe 
which the Sun makes in a Tear, they ſee it above 
their Horizon two half Months of that Lime: 
Thus they paſs no _ than two Tongs in all” 
in a deep Obſcurity. Nays we' may affiym;from a | 
Vor. IV, . 0 * Multitudde 
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Mulcitude of Accounts, that the Crepuſcules/ being 


much greater towards the Poles than in our Cli- 


mates, they enjoy them even before the Sun has 
reached the 18th Degree from their Horizon: 80 
that they have no Nights abſolutely dark, and even 
are, ſtrictly ſpeaking, of all Nations, thoſe- that 


have the greateſt Share of the Benefit of the Light. 
Mie have at preſent, no Certainty, that there are any * 
People immediately under the Pole; ſo. that we 
dare not affirm it: But the Thing is very poſſible; 


and we know from the Accounts of the Danes and 


Mors ie that the Situation of the Greenlanders, 
and o 


many Tartars, who are as fond of their 


Country as we of ours, is pretty near the ſame as 


are not cut by 


SY tor and the Pole, fee their Horizon as much below 


of 


| Faquator. The Equator, and all the diurnal Pa- 

kallels, are inclined to that Horizon. The 
tiſes one Half above, and the other is hid under 

dhe Horizon. The Tropics and the Parallels are 


that juſt deſcribed. A nicer Reſearch would here 


de very needleſs. You ſee What Method is to be 


followed, to be certain when the Tropics are, or 
the Horizontal Circle: On this 


Knowledge depends the 177 of hs Length, of 


the Days in every Country. 


Now, in a few Words, let us ; recapitulane what 


relates to the Horizon. The Zenith is eithet in 

the ZEquator, or ſomewhere. between the qua- 
tor and the Pole, or, in ſhort, the Pole itſelf is the 
Tienith. Thoſe who have their Zenith in the 
Aqdator ſee the Poles touching their Horizon, 
Phhich, with regard to them, cuts the Aquator, 
„ Tropics, and all the diurnal Parallels into two 


equal Parts; whence proceeds the beeps tual Equa- 


| i lt of Days in the Right Sphere. 


"hoſe. who have their Zenith didn: the Eau» 
the Pole, as they themſelves are diſtant from the 


whe cut io * — Even: e Al 
LE near 


Pole, lie intirely hidden under it. Hence the In- 


equality of Days and Nights, and the perpetual, 
Variety of thoſe Inequalities in the extenſive Length 
of the oblique Sphere. 
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near ihe elevated” Pole get intirely free from the 
Horizon, and the Parallels adjacent to the oppoſite 


Thoſe who have the Pole for their Zenith; have 


gether, and lies concealed for a like Space of Time 


in the Parallel Sphere. 


The Globe and the Sphere thay till, withour 
any Application or Study, ſoon inform us of the 
relative Diſtances of all the People, either from 


the Times when Sciences flouriſhed in Greece, aud 


Commerce of Andalouſia had ceaſed by che 


Way of the Red. Sea, they were generally per- 


ſuaded, that the Torrid Zone was uninhabitable, 


and that it was fo alſo with the cold Zones. All 


your Poets are full of Paſſages relating to this falſe 
Opinion: Tou know them, and therefore I hall : 
| Dore them to you. 


In Imitation of Ptolemy, who” Ya Longratea udeand 4 
"fixed the firſt Meridian, or the . 
ning of che Longitude of Places, at the Fortunate _. 
Es which are our e becuule: 125 2 were | 


£454 o e AL $24 by 


no other Horizon than the Zquator, Thus be 
Sun, which dwells fix Months on this fide the Equa- 
tor, and fix on the other, is up for fix Months to- 


' Eaſt to Weſt or from North to South. The 
Diſtance from Eaſt to Weſt is called Longitude, 
becauſe the Ancients had travelled that Way more, 
and knew a greater Extent of Country from Eaſt to 
Weſt than from North to South. The Diſtance 
from the North to the South is called Latitude or 
Breadth, compared with the other Extent, which 
the "Ancients thought was the greater; becauſe. in 


ſtill more in the Time of Plolem x þ long after the 
A 
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the moſt Weſtern Lands known in his Time, the 

Northern Nations place the firſt Meridian in the 
Illand of Texeriſſe, that of the Canaries in which 


5 2 rude, 
Left ofthe ame Meridian, Weſtern Longitude. 


* nn ** 
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the Pico of Tyde ſtands. The French place it in 
that which is called the Iſland of Ferro, But there 
is now no Neceſſity of being bound to that manner 


of calculating Longitude; wherefore they at pre- 
ſent moſt commonly reckon the Degrees of Longi- 


tude from the famous Meridian Line that paſſes 
through Paris; becauſe having been drawn with 


Pe Caution, it is the moſt known Term or 


oint at which to begin the Account. | 
Tou have a mind to know, how much Pekir, 
che Capital of China, is diſtant in Longitude from 


Paris. Bring Paris under the common Meridian, 
and then remove that Point towards the Weſt, 


counting how many Degrees of the quator paſs 
under the Meridian, till you ſee Petin brought under 
the ſame. According to Mr. De l' Iſſe's great Globe, 
vou will find 113 Degrees of the Æquator inter- 
cepted, between the Meridian of Paris and that of 

| Pekin, * The Arch of the qua- 


be Defini- tor intercepted between the Meridi- 


a? ; F . 
3 an of Paris, and that of any other 


elevated, the Diſtance, which extends 180 e 
to the Right, ſhews, how much any given Place is 


more Eaſtward than another. The Diſtance which 
extends 180 Degrees on the Left of Paru, ſhews, 


how much any other given Place 18 more Weſtward 


than Paris. It would then be convenient to call the 
180 Degrees of the Equator, which. are on the 
Right of the Meridian of Paris, Eaſtern 


2 
, 
* 


and the other 180 Degrees, which are 8 


6 . 4 
"45.53. 
%. » 


But 


Y .--I * 2 * . 1 > -v 
3 - Rs Ce - 
+ »% N 63 1 4 ; * 
»” I 4 N — LR 
5 #3 


1 * 
n 43" 
. S's ICIS N 
pad ; i LEP 
© *. 
#* Av : ; 
> 
: 


given Place, is therefore the Lon- 
gitude of that Place. B 
In this Enumeration the Arctic Pole heing always 
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But as it is an univerſal Cuſtom to count one ſingle 

Progreſſion of Longitude up to 360 Degrees; we 
hall do the ſame Whenever we have an on to 


Globe. The firſt- Advantage dhe Degrees of Lon- 
gitude may be of, is thereby; no doubt, to know 


ſort of Meaſure varies,” and requires very great 


which paſs through the 360 Degrees of the Aqua» 
tor, all run up and unite in the Point of the Pole, 


_ times fifteen Minutes TS * 
Din N 3 2 12 


moch leſs under the Tropics, and continually di- 


of theſe Degrees into Leagues, it can only be by 


of. theſe Degrees, as you advanice'towards the Pole, 
has been afligned. Here, Sir, it will be ſufficient 


is no more than 22 Leagues, or thereabouts, under 


gree of Diſtance from the quator ; 18 Leagues 
at the 40th; 15 at the goth: 12 at the Goth 9 at 
the voth; 5 at the 80th; and nothing at laſt at 
the goth; that is, under the Pole. 
But the great Advantage we have from the 
Knowledge of thoſe Degrees, conſiſts in reducing 
them into Time. Fifteen Degrees of the quator 


"8 


mention Longitude, according to Mr. De It's 


the Diſtance from- one City to another. Hut that 


Caution. The Degrees of Longitude under the 
Equator, are 295 common Leagues: They are 


miniſh toward the Pole; becauſe all the Meri 


and leave between themſelves Intervals always di- 


miniſhing as they draw nearer to the Pole. If we can S 
apply the Knowledge of Longitudes to the reducing 

| 

| 

| 

| 


means of Tables, where the ſucceſſive Diminution 


to acquaĩnt you, that the Degree of Longitude, 
which is 25, Leagues in Length under the Zquator,' 


. r FI <a. rot. 4 


the twentieth Degree of Diſtance from the Equa· 
tor towards the Pole; 21 Leagues at the zoth De- 


* 


paſſing under the common Meridian, are equal to 
courſe, is equal to four Minutes ; there being four 


\ 
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of Eaſtern Longitude, whith are between Pnris and 
Pelin, may thei: be reduted to ſdven Hours and 


thirty two Minutes ; by which Diſtance Pekin is more 


Eaſt ward than Paris, So, when the Sun fiſes to us, 
it has already been up above ſeven Hours and a 
half at Petin; and when it is Noon to us, it is 
above half an Hour 15 ſeven in the After nobn at 
Petin; ſinee they had Neon there above ſeven 
Hours and a half before. On the tontrary, Quebec 
being at 307 Degrees of Longitude from the firſt 
Meridian, or if you will, having 73 Degtees of 
Weſtern Longitude, with regard to the Meridian of 
Paris the gun will not riſe at Quebec, till five Hours 


_ wanting eight Minutes after it has riſen at Pan; 8 


and when it is twelve o Clock at Parit, it is hardly 

2 Quartet after ſeven in the Morning at Lucht. 
Tbe Latitude of a Pluck: its Di- 
The Definition 


ſtance from the quator coward either 
def dhe Poles 3: aud ic-Veing reckoned 


on ibe Meridian, we may define it tw. 


1 ty ot of che Meridian intercepted between 
the Aquatbr. and any gwen Place. For Inſtance, 
to fad the Latitude of Paris or of Londen, yow . 
muſt alternatively bring theſe t Wo Places under the 
Meridian, and ſtom the Equator e re age 
_ reckots 49 Degrees, and to Lenden 51 . 
The Advantage of this 9 Giſt, char wp 
we may reduee into common Leagues, of which theres 
are 25; to each Degtec, the Diſtacrites which are from 
the Æquator to the Pole. We enten dot here 


be (Weſtion of the Extenſion or Flattening of e 


Earth: towards the Poles) which may occaſionond = 

. great Differende, if the Earth be not „ | 

Secondly, The Knowledge of che Latitude we 

im a way to mount the Globe horizontally MT 
particular Place, that is, vo determine the Hats 14 

of it, OT ge” nw nh that may _ Wt 
+45 VE 
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made concerning the actual Time o* Day, the riſing 
or ſetting of the Sun in that Horizon on ſuch a a 
Day of the Tear, and the Duration of the Days, 
Nights and Crepuſcule e. 
They inquire, for Inſtance, what o“ Clock it is at 
Torneo in Lapland, when it is twelve o Clock at 
Paris this roth of a r After having faſten⸗ 
ed the little; horary Circle Wich its Hand on the 
Meridian, I bring Torneo under the Meridian; and 
finding it to have 67 Degrees of Latitude, I give © 
the Pole an Elevation of a like Number of De- 
grees. I look out in the Kalendar of the Horizon 
for the tenth of May, and fine that it correſponds 
to the 109th Degree of Leo. I clap on the-19th © 
Degree of. Leo in the 'Ecliptic a very ſmall Patch 
of white Paper z or if I don't care to daub 'any * 
thing, I bring under the Meridian the ſame Point 
of the Heaven, Which I take great care to remark, 
and under which the Sun is actually placed! If 
after having applied the hordry Hand on the Point 
of Mid- day, that is, on the wppermoſt of tlie two 
Figures marked XII. I cauſe the Globe tô turn 
back towards the Eaſt; and the Moment when the 
roth Degree of Leo touches the Horizon; the 
Flaw will point at half an Hour after two for the 
riſing of the Sun above that H6rizon.' The fame 
Point carried thenee to the Meridian, and from the 
Meridian to the Weſtern Border of the Horizon, 
will mark out the Path or diurnal Arch of the Sun 
over the Horizon of Torneo. The Horary Style 
will point at half an Hour after nine, the Moment 
the 1th Degree of Taurus ſinks under the Hori- 
-zon. Thus I am preſently informed, that the Du-' © 
ration of the Day on the foth of May, is 19 Höre, 
and that of the Night five Höurs at Torneb; if we 
- may call that Night, when the'Sun'obliquely going Its 
"down, finks 8 under the Horizon 
1 R © 4 e % 4 
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lc is required, what the Aſpect of the Heaven 
and the Duration of the Day will be for the ſame 
Place, on the 8th of December. I look for the 
Sch of December in the Kalendar on the Horizon, 
where it correſponds to the 16th Degree of Sagittary. 
That Degree being brought under the Meridian, 
and the Hand placed at Noon, if you then turn the 
Globe ſo. as to make the 16th Degree of Sagittary 


juſt appear above the Eaſtern Part of the Horizon; 
vou will find the Hand pointing to half an Hour 
after Eleven, the very Inſtant the Sun or the ſaid 


36th, Degree ſhall get above the Horizon: And 
when it ſhall paſs under the other Edge thereof 


Weſtward, you will find the Hand at half an Hour 


after Twelve: Therefore the Day is but an Hour, 
and the Night 23 Hours Tong: on the Sth of De- 
\Fember at Torneo. 

To the Advantage of knowing the Elevation! of 


the Pole, and of finding the Horizon of a Place, 


by the Knowledge of its Latitude, let us add that 


.of na the Elevation of the Equator, for the 


Horizon of the ſame Place. 


When * Globe is horizontally -1 mounted for 
| Fate „ you have 49 Degrees Diſtance between the 


le and the Horizon, 125 as you have them in 


titude between the ator and the Zenith. 


5 .Now from the Zenith to the Horizon there are but 


90 Degrees on every Side. If from theſe 90 you 


ac hk the 49 of Latitude, there remain 41, which 


umber expreſſes the Height of the ÆEquator 


above the Hortzon of Paris. The Height of the 
Equator above the Horiapn, is then the Difference 

between the Number of the Degrees of the Eleva- 
tion of the Pole, and gg Degrees, 


By this Means you know, that on the-21 aſt. of 
_ March, and the 23d of September, the Sun, which 
= FEES. the a at be * the 
Eleyation 
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Elevation of 41 Degrees above the Horizon of 
Paris. Add thereto the twenty three Degrees and 
a half of Declination, or of a greater Elevation 
towards the ArQic Pole, you will have 64 Degrees 
and a half for the Elevation of the Sun at Noon, 
on the 22d of June, that is, the Day of the Sol- 
ſtice. From the 41 Degrees, which is the mean 


Height, or that of the Xquator, take the like Sum 


of 23 and a half, you will find 17 Degrees 
and a half for the Elevation of the Sun at Noon, 


on the Day of the Winter ſolſtice at Paris. Tou 


may with like Eaſe know the exact Height of the 


Bun at Noon, for any Day of the Year whatever. 


For if after having ſound in the Ecliptic the Place 
or Degree of the Sun for any given Day, you 


7 bring that Degree under the Meridian, you fee by 


how much the Sun declines from the Equator, 
either on this Side towards oppoſite Pole, or on the 
other Side towards the oppoſite Pole. If it be on this 
Side in the Northern Signs, add the Declination to 
the Height of the Equator, you will have the Ele- 
vation of the Sun at Noon for the given Day, If 
the Sun is in the Southern Signs, deduct its Decli- 
nation from the Height of the quator above the 


Horizon. 


Hence follows, chat whoever knows the Latitude, 
knows the Elevation of the Pole, whoſe Meaſure 
is the ſame: That whoever knows the Elevation of 


the Pole, knows' likewiſe, that of the Equator, 
which is always the Complement or the Difference 


between the Height of the Pole and 990 Degrees: 
Laſtly, That he who knows the Elevation of the 

quator, knows alſo the Elevation of the Sun at 

Noon for all the Days of the Year, by the Addi- 
tion or SubtraRtion of its Peclination. ... 
_ Globes are of Service in a hundred other Parti- 
eulars, of which we muſt defer the Enumeration 


to a Treatiſe of Aſtronomical Inftruments, which I 


hope | 


FR * 
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hope hereaſter to give you. It was proper at leaſt; 
to give you this faithful Account of the moſt 
common Helps which we borrow from thence, in 
order to convince you of the Favours, for which 
we are beholden to the Learned of Greece, and to 
Natural Philoſophy, which has founded theſe won- 
derful Machines on the Obſervations of the Rotun- 
dity of the Earth, on the Obſervations of the 
Points which bound the Courſe of the Sun, on the 
regular Obſervations of the ſeveral Horizons, and 
the various Elevations of the Pole; in n on a 
rie 1 ee ente. #11" #6 
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The Revival of Sexexces. 


DIALOGUE V. 


VER 5 — the Time of Play * Ptolemy, 
Coſmography and the: Study "of Nature, far. 

rom making any new Progreſs, diminiſhed by de- 
grees, and remained totally negle&ed... In the firſt 
Ages of the Church, the do knowing Chriſtians 
were too much taken up with the Care of inſtruct- 
ing Nations, and of ſupporting the Goſpel againſt | 
the Heathens, to be able to give themſelves over to 
Studies eit a leſs neceſſary or leſs important. 
After uit, deſtroyed. Idolatry, they turned. their 
Arms againſt the Diſturbers of che Church, who 
introduced pernicious Noyelties into the Faith. On 
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the other Hand, the Liberty which the Roman 
Armies aſſumed to themſelves of creating ſeveral 
Emperors at the ſame Time, and the inteſtine Di- 
viſions of the Provinces, which took the Party of 


buſtion, and ſhook the whole Empire. The per- 
petual Attempts of the Barbarian Nations to ſhake 
off the Yoke, reduced the Eaſtern Empire within 
very narrow Bounds, and quite overthrew the 
Weſtern. After its Fall, the State of Europe was 
long uncertain, and had much ado to preſerve one 
canſtant Form. The frequent Changes of Maſters, 

Laws, Languages and Cuſtoms, kept Nations in 
a kind of Agitation fatal to Sciences and good 
Taſte, which were ſucceeded by Barbarity and 
5 Ignorance. 4 : £4 7 nr It Gilk s 

Aſterwards, the Introduction of great Fiefs.and 
Sovereignties ſubordinate in inf nitum, held by Fealty 
and Homage, or with an Obligation of a ſhort 
Scrvice, finiſhed the Ruin of all. This Form of 
Government, wherein they fancied they ſhould find 
a greater Appearance of Liberty and Security, 
made its Way every where, and multiplied Feuds, 
together with the Affectation of Independance. 
There was not a Country Squire, how inſignificant 
ſoever, that did not Lord it, and play the Mo- 
narch among his Vaſſals, and lead them to War 
againſt his Neighbours. This Liberty of drawing the 
Sword in one's on Cauſe, and of doing one's ſelf 
Juſtice between Lord and Lord, together with the 
una voidable Wars of the Lords- paramount, turn 
every Mind to War. The wearing of the Sword being 
thus become the diſtinctive Badge of Lordſhip, 
Lords were no longer ſeen without it. This Inftru- 
ment of Wrath accompanied them to their beſt 
Friends. They were feen armed even at the pub- 
lic Prayers; and when they united the Title of 
Biſhops to that of Lords, their Swords * 


one Emperor againſt another, put all in a Com- 
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the Altar together with the Victim of Peace. The 
Uſe of the Sword, by right reſiding in the Chief 
of the State alone, who held it from God, had till 
then been only precarious and temporary in the 
Hand of Subjects. That Right, or rather that 
Commiſſion, was transferable from one Man to an- 
other, at the Prince's Will. The Uſe of it was 
never given over to the Diſpoſal of any private 
Man, but only intruſted and regulated according to 
the Wants af - the State only. The firſt Officers 
had no more the Property or Inheritance of it, than 
our common Soldiers. Since that Right, originally 
derived from the Throne, was given in Property as 
an hereditary Good to a+ Multitude of Subjects, 
and was extended to the Subdiviſions of the re- 
moteſt Meſne· tenures; this Appearance of Pett 
Sovereignty became the Object of all Wishes. 
Nothing was thought grand but the Sword: It Was 
in lieu of Learning and Education: It ęyen be- 
came the only Science: And for want, not only of 
Books, but eſpecially of Tranquility, nden va, 
Applauſe and good Examples, Ignorance in all ita 
Branches overſpread the World in the moſt diſmal 
manner. The liberal Arts and Literature, Eloquence 
and the Study of Nature, which had, by the Cate of 
Charlemain and his Succeſſors, , a little Cou - 
rage, ſunk again into a Condition worſe than that 
to which they had been already reduced, by the 
N of the Goths and other Northern Das 
- tions 5 

II true, Charchimen — . learned —.— | 
from time to time made uſeful Efforts,” towards re- 
viving the Love of Letters. For many Ages to- 
gether, the holy Precepts of the Church, a ſem 
ollections of e nobleſt Sayings of the Fathers, 
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| Which were read to the People, and the reading of 


the Goſpel, maintained Faith in its Purity, and 


preſerved the Principles of Integrity among Men: 


But a falſe Learning, in ſome ſort worſe than Igno- 
rance, came acroſs the beſt Intentions, and ruined 
the Benefit of the beſt Eſtabliſn mente. 


About the Middle ages, a kind of Learning of a 


moſt ſingular Character overſpread all Europe. 


Though they had in their Hands the Writings of 
the Lalins and Greeks, which the Benedifiine* Monks 


had taken Care to copy and multiply 3 they neg- 


lected the Uſe of the Orators, Poets and Hiſto- 


rians, to exerciſe themſelves merely in Ariſtoile's Phi- 


loſophy; in which too they laid aſide whatever related 


to the Heaven, the Knowledge of our Globe, 
Natural Hiſtory, Eloquence, and that of Mankind. 


This Part (for what Reaſon I know not) did not 


pleaſe them at all: But they gave themſelves paſ- 
ſionately over to his Logie and Metaphyſics. Theſe 
caviling Sciences very likely had an intimate Pro- 


portion with their natural Craft and Subtilty. Be- 


ſides, they needed not, in order to attain them, to 


make any Reſearches, great Inquiries or Trials, to 


keep any Correſpondences; to have any Books or 
Inſtruments; to uſe Calculations, or give them- 


ſelves any Trouble. They were extremely pleaſed 


wich the Thoughts of finding out every ching in 
their owWn Brains, and of acquiring without any 
Preparatives, and at no Coſt, a vaſt Reputation for 


Subtilty and profound Learning, by bandy ing Que- : 
ſtions, of which the common Run of Mankind 


1 


could underſtand Nothing. its 
Theſe Philoſophers of the middle Age did, in- 
deed, ſpeak upon every Subject: They even thought 
themſelves great Men in Phyſics, becauſe they gave 
Names to and Definitions of every thing, by me- 
thodically proceeding therein with the Genus and 


the Difference. They eſpecially pretended to teach. 


Men 
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Men how to argue, and this was their chief Skill. 
Had it not been for their Rules, all Mankind was 
ready to fall again into its primitive Infancy. But 
their Categories, their Dialectic, and the ſubtle 
Anatomy they made of our Ideas, Judgments and 
Reaſonings, and of the ſeveral Pieces whereof our 
Diſcourſes conſiſt, were not much more fit to teach 
us the Art of Thinking, than the Anatomy of the 
Hand, or the Study of the Muſcles of the Leg 
would be, to teach us how to make the Rigadoon- 
ſtep, or how to handle a Fork with a good Grace. 
Poor Doctors! who attributed to their Art that 

which is in Man a Gift from God, and Who, by 
Force as it were of Machines, cauſed ſome Men to 
do with a dull and heavy Awkwardneſs, what Ex- 
erciſe and Reflexions every where produce with ſo 
much Elegance, Exactneſs and Facility. 23 
Phe ſame Idleneſs which made them prefer theſe 
empty Speculations to long and toilſome Experi- 
ments, likewiſe - made them overlook the Study of 
Elocution. They even neglected the Decorum of 
Speech. But Barbarity, which is ever attended wich 
Diſguſt, is ſtill the leaſt Evil they overſptead the 
Schools with. They aceuſtomed Men to diſpute, 
and of courſe to the Deſire of being always vitto- 
rious in the Argument: An Exereiſe which was apt 
to become dangerous, if not moderated with a great 
Politeneſs, which, under the Pretence of rendering 
the Learned methodical, made them apt to _ 
Difficulties on every Subject, eager” to reply, ani 
become in a manner People of another World: 
Who, inſtead of ſound and ſerviceable Truths, n 
them no Reliſh for any thing but Subterfuges; Sub- 
tilties, and puzzling or rather inacceſſible Que- 
ſtions; which far from making them humble, 


modeſt, pliant, ready to liſten to and Aſſiſt others, 


on the contrary made them fond" of theit own 
Conceits, always ready to combat the Talents of 
en b | DE YON Others, 
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others, and made them little better than idle Tal. 
kers, Men univerſally inept when out of a Diſ; ute; 
and by an almoſt-- neceſſary Conſequence, N 
poſitive, and untractable. 

Theſe new. Maſters, by the Oddneſs lr 5 Ques 
tions, and by the Sourneſs of their baſe. contentious 
Method, diſhondoured the Schools which they had 
invaded... T They every where introduced à dark 
grim kind of Learning, that related to none of 
ihoſe Things which -buſy- Mankind; that was of 
Service to no Condition — Life, and which having 
no manner of Relation to Piety, to Buſineſs, to che 
Sentiments of the Heart, or to Politeneſs, aurho- 
rized the genteel Part of the World, not on 2 
forſake them without Regret, but even to at 

8 deing thought to have te leaſt FN 92 of. Learn- | 
ing Me 

e edc 500 — of. Hiſtory ory, my dove 
88 makes you eaſily, gueſs, that the rough 
ſupercilious eee 1 guſt- mentioned, are the 
Arabians, who overſpread the Coaſts of Languedoc, - 
ah, HKeily, Spain and Afrio. The Seb hole ade 5 | 
they; eſtabliſhed. at Cordova, in the Kingdom. of 
| 5 5 and other Places, took an Air of being 

. famoys,, While ours were in a languiſhing State. 
What contributed moſt to the Barbarity of the Me- 


doc of che Saracensy. Mas, hat they bad it fof ca 


Rule to neglect the good Rathors, of Rome 5 
fibens, which they every where found in our Li- 
| bfaries, thinking, that the reading of theſe Books, 


7 wherein the Names of the Gods wete oſten found, x 


was, inconſiſtent with the Law of Mabomet, which 

5 they profeſſed: And either from a Motive af Re- 
ligion, or by their own Taſte, they confined em- 
ſelves. to the moſt: bombaſtic, moſt ſpeculatie and 
= uſeful Wotks of Ariſtoti . The Latin, Tranſ- 
ations; and numerous Comments. which they pub ; 
W chem, ſpread their on ne Methods 
10 among 


N Pr” 
* 7 7 . * * 
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among us: And having ſince been obliged to 
abandon all their Poſts. one after another, to leave 
Europe, and ſhelter themſelves in Mauritania, they  - 
did not carry away all their Subtilties and imag - 
nary Tenets with them. They went io make uſe 
of them in the Schools of Fiz and Marocto: But 
they left among us the Dregs of a falle Learning,” 
a Philoſophy, Wholly intellectual, which ſeemed to 
have forgot, that we had Eyes to fee, and Hands to 
operate. A Method the more contrary to the Ad- 
vancement of Phyſics and Diſcoveries, becauſe in- 
ſtead of regulating its Notions on Experienee, and 
on the perpetual Inſpection of Nature, it judged of 
every thing from tlie Notions of old Ariſtotle, or 
of ſome other Maſter as little to be depended upon, 
though of a more modern Date. Sg Jong as our old 
Scholaſtics'quarrelled, without ever looking in Ex- 
perience for a Solution of their Diſputes,” Philoſo- 
phy made no real Progreſs, except under the 
Trials of ſome Workmen. The Neceſſity of fining 
Meals for the Coining of Money, the Caſting of Bells 
and Ordnance, for Goldſmiths Ware and the Products 7 
of the Forges, and for the making of ſeveral Kirchin- 
| 
| 
| 


utenſils, at all times put a certain Number of Men 
under the Neceſſity of acquainting themſelves, if 
not with the Nature, at leaſt with the Uſe of the 
ſeveral Earths, and of all mineral Matters. It 
may be affirmed, that uſeful Learning was almoſt 
wholly. centred among Artificers in Metal, ho for 
want of a. Guide, and of good Principles, very 
often ran headlong into the groſſeſt Miſtakes. For 
Inſtance, the Sight of the apparent Changes which 
happened in hel Matters, either diſunized or com- 
pound, had long introduced this falſe Notion, that 
Natures, even the moſt pure and*uncompounded, 
are tranſmutable, and that a Piece of Tron, may, by 
meens of a certain Preparation, become: an Ingot 


of Gold. Mapy, Artiſts, building on this. falſe 


54 * Principle, : 


o T 
Principle, in all Ages made ſeveral Efforts, the 
vaſt Expence and Inutility of which loaded them 
with Shame, and both exhauſted their Health and 
Money. However, many of them, as they were 
working in theſe ſoſſil and mineral Matters, which 
obſtinately refuſed the Tranſmutation ſo much 
longed for, by the by, took Notice of the new 
Effects produced, and lighted upon ſome conſtant 
Compoſitions, which might be made uſeful to 
Dying, to Metal- working, and the Improvement of 

- great many Arts. They indeed hunted after a Phan- 
tom, but yet they operated at the ſame time. They 
traced Nature Step by Step; and this was ſuffi- 
cient, to make them find out real Truths and Con- 

veniencies, which ſometimes made them Amends 
for the imaginary Tranſmutation they flattered 

. AA ͤ v oe 
The moſt. ſucceſsful among them was Roger 
Bacon, an Engliſh Cordelier . He firſt knew 

the Force of Sulphur and Fire in Conjunction with 

Salt petre or Tartar, which gave Birth to Gun- 
powder, and occaſioned the Perfection of Fire- 
arms. He ſeems to have been one of the firſt, 
who had any juſt Knowledge of the Effects of 
Light conveyed through a lenticular Glaſs, or re- 
flected from a ſmooth Surface either plain or con- 

cave. His Philoſophy wholly conſiſted in obſerv- 

ing Nature, and making uſe of it, by the A ſſiſt- 
ance of Mathematics. He was in the right Way, 
und invited every body to follow him therein. But 
his Superiours, Maſters and Fellow-monks, ſtyled 
tchaſe dangerous Novelties, Which they had not 
learned themſelves. He perhaps gave them Offence 
by ſuperſtitious. Practices, as he was extremel 
otted to celeſtial Influences, and all the Nonſenſe 

of judicial, Aſtrology, The Studies to be followed, 
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moreover, and the Opinions to be maintained, 
either in Monaſtic and Ecclefiaſtical Societies, or in 
Univerfities, were preſcribed as well as the Cere- 

monial or the Hour of getting up and going to 
Bed. Nothing but ill Utage was to be expected 
by any that thould preſume to abandon Ariſtolle; 
and the general fixed Rule left no Room, either 
for Reſearches, or any Diſcoveries. The Philoſophy 
of the Arabians, and their tireſome Jargon, re- 
mained in Poſſeſſion of the Schools. Univerſities 
have, till the very laſt Century, heſitated upon 
having Recourſe to Knowledge grounded on Ex- 
perience, and juſtified by Practice. In Convents 
very often, where Philoſophical Studies were pur- 
ſued, the Reader proved much lefs skilled in ſound 
Philoſophy, than the Brother who prepared the 
Remedies, . or. took care of the Kitchen-garden. 
Even now in ſeveral provincial” Schools, if they 
employ three or four Hours, in curſorily ſhewing a 
few Experiments on Vacuum and the Elaſticity of 
the Air, they in Return, employ ſeven or eight 
intire Months, in leiſurely treating of Matter and 
Form, never forgetting Privation, nor ſubſtantial 

: Form, nor the Appetency of Matter for all Forms, 

nor chiefly the modal Interceſſion, as a diſtinct En- 

tity between Matter and ſubſtantial Form. | 

Though the Arabians did thus very much injure 

Mankind, by rendering Knowledge hateful on 

account of the Barbarouſneſs of the Language, and 

eſpecially by ſmothering, for ſeveral Centuries to- 
gether, the nobleſt Talents and the beſt Genius, 
by an Habit of always exerciſing them upon idle 

Notions, which could be of no Uſe in che World; 

yet muſt we not refuſe to give a few of theſe Sara - 

cen Doctors their Due. Some of them raiſed them- 
ſelyes above the common Level, by purſuing uſeful 

Studies. Some applied themſelves ta Phykic, and 

that Study has, after My Retreat, perpetuated 5 3 
. 2 e 


\ 


felf in more than one of their Poſts; for Inſtance, - 
at Salerno in the Kingdom of Naples, and with far 
greater Succeſs at Montpelier. We are beholden to 
the Arabians, for the Figures of our modern Arith- 
metic and the Uſe of Algebra, if they be not even 
the Inventors of the latter. Some of them, careſſed 
and made much of by the Egyptian and Babylonian 
Caliphs, cultivated Aſtronomy, meaſured the Cir. 
euit of the Earth, tranſlated into their own Lan- 
guage and communicated to Europe 'Plolemy's 
en (e), together with the Uſe of the Aſtrolabe 
or flat Sphere, and of ſeveral other very ingenious 
Machines, all the Pieces whereof ſtill go by Ara- 
bian Names, though they only ſhewed the Uſe of 
them, and the Invention was due to the Greeks. 
The Emperor Frederic II. in the 13th Century, 
cauſed Piolemy's great Conſtruction to be tranſlated 
from the Arabian into Latin: Which enabled a Pro- 
feſſor (b) of the Univerſity of Paris, to write a 
Work which was much admired and made uſe of 
every where upon the Sphere. Alphonſo, King of 
Caſtile (c), employed ſeveral learned Men in re- 
forming Aſtronomy, and became bimſelf a very 
od Aſtronomer. ' In the next Century, Charles, 
. tbe Wiſe, though wholly taken up with a 
much more neceſſary Science, I mean the Govern- 
ment of his Kingdom, perſuaded Piſan of Boulogne 
to come to Paris, rewarded. generouſly the Works 
of Nicolas Oreſme, and founded. ſeveral Profeſſor- 
_ ſhips for Mathematics (d). But theſe ſolid Studies 
_ _ Cupplying no Matter for Diſpute, which was then 
the reigning - Taſte, they were always very lan- 
Suidly Purſoed; and, what was at OS.) the 
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Saracens, who had introduced them to us, had | 
mixed them with all the Poiſon of Aſtrology ; ſo 
that their Acquaintance was hurtful to us in all 

reſpects. 1 e ee ee 
While the fineſt Genius? exerciſed themſelves piti- 
fully on Generalities, that were of no ſort. of Ser- 
vice to the Pulpit, the Bar, the Government of. 
States, nor even to the Wants of Families; a kind 
of Hazard, or rather à ſpecial Providence, cauſed” 
a Phenomenon to be obſerved, the Diſcovery of 
which has procured us the Knowledge of a new 
World, the new Way to the Indies, and ſuch a 
Progreſs of Sciences, as was yet never attained by 
E dnrt es 5 | 
The Load ſtone, in all Ages, was mac... 
known to have had the Property of * 
attracting Iron. Thales, amazed at ſo 5 
conſtant an Effect, thought that Stone had a Soul. 
Plato, Ariſtotle and Pliny, have mentioned the ſame. 
Attraction: But neither they br any other Philoſo- 
8 pPhers, till the eleventh, or even to the Beginning 
| of the twelfth Century, knew, that the Load-ſtone 
ſuſpended or ſwimming;by means of a Piece of Cork 
on Water, always turns one of its Sides, and con- 
ſtantly the ſame, towards the North. Even the 
Man who made this Ohſervation ſtopt there, and 
underſtood: neither the Importance or the Uſe of 

his admirable Diſcover j. 

Theſe two Properties of attracting Iron, and of 

being conſtantly directed Northward, being once 

known; ſome Virtuoſo's repeated the Experiments; 
and making a Piece of Iron and a Load. ſtone to 
ſwim in a Veſſel full of Water (having firſt put 
them on Pieces of Cork, that they might move 
one towards another without any Obſtacle), they 
obſerved, that when the Piece of Iron had been 
rubbed againſt the Load · ſtone, that Iron had alſo 

5, the Property of turning towards the North, and of 

F attract 
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attracting Needles and Iron-filings, as well as the 
Load ſtone itfelf. From one Experiment to an- 
other, they came to lay a Needle touched with the 
Load - ſtone on two ſmall Bits of Straw floating on 
the Water, and to obſerve, that the Needle in- 
variably turned its Point towards the North. They 
were in the way of making the great Diſcovery: 
But this was not yet what we call the Sea Compaſs. 
The firſt Uſe which Virtuoſo's made of this 

Diſcovery, was, to impoſe upon ſimple People, 
by an Appearance of Magic. For lIaſtance; a 
little hollow Swan of Enamel, ſwimming by that 
Means on the Water of a Veſſel in which it was 
put, and having in his Bill a little Iron Serpent or 
Lizard, never failed to run after a Piece of Bread 
offered him on the Point of a Knife: It faithfully 
followed the Motions of the Knife backward and 
forward; and gave the utmoſt. Surprize to the 
Spectators, who were ignorant, that the Knife had, 
by the Touch of the Load-ftone, acquired the Pro- 
erty of attrafting Iron. The pretended Magician 
fully convinced them of his Power, by ordering a 
Needle laid on the Surface of the Water, to turn 
its Point from the Eaſt to the South, and bring it 
towards ſuch or ſuch a Point, as towards the Polar 
Star; which was immediately ob eye. 
Genius of a more ſerious Turn at laſt applied 
this Experiment to the Wants of Navigation, and 
a Poet * of the twelfth Century informs us, that 
our French Pilots made uſe of a Needle touched 
with the Load - ſtone, which they called F La Ma- 
rineite; becauſe that Stone being ſeveral times rub- 
bed the ſame Way, and on the ſame Side, upon an 
Iron Needle, communicated thereto the Virtue of 


& Guyot « ine, who was at the Court of the Emperor 
Frederic, TR the Year 1181. ef e 
| . N 8 of 


* * k 
* F FA. 
3 
— * * 15 4 
Ss — * e N 


1 
o * ——— 0 4 ; . 
: 4 8 I #® '\ . * * 3 . 
| y 4 — 
| } 
4 
5 * * 3 4 
0 : % —— FL d : 
* 2 a q 
\ 3 2 


<> % : 
« ** BE - 1 * 
. 
- 
= $. — 1 — 2 15 4 : 
4 | Sky — — * 1 5-5 9 37 * 
— * » 
: #< * ” 
: 
, \ * 5 8 
. 
1 a 44-28 -, 4 L * 
5 5 | 
* 


* * 
"—_— —_— i Sas CER * 
777 + LASER. 
7 1 4 - 21 . 
4 2 Py.” = _— — — — p 
: : þ 1 . 
1 4 2 "S N N 
* 
— > 


- * . * = ? L 
» : N 122298 77 - peg - _ 
1 8 8 N 2 
nn 0 * 
þ 27 1 


* 
—_— 1 
+ * * * k 
\ * +4 . * \ 9 . 
N. : * : 
y 1 * 
* 1 ** — 
F TE od 


A 
« 
— 
& ny 
* þ 
* 
* 
„ 


4 - 
W#R \\ 
{7 e 
1 
4 
FO * 9 
} , 
1 
. 
1 
* ” 
* 4 
« 0 - 
1 
£ % * 
* 4 f £5. a * 9 * . 
& e ag : 4 * $ . 5 
** 
4 . d F # 
i * 4 1 3 ” * 
4 : L N 1 f * 
"4 5 % 
F * 2 * 
4 2 av . : + & 1 Td 4 
. Pe LEY * + ww > * 4 — 1 
4 10 8. % 4% 5 ** ö A % > 4 
Nen + 8 3 ass 
$ « * a — «1 1 * . * 
9 ” +> % Jas * * 3 A * 
* * * — + 
"4 > . \ % * W p 0 
ebe N | „e 
1 ** 0 * . 1 . * "Po 
ad * d * wat * * 1 4 * 9 | 1 8 1 
5 * {54 : 0 
= * 2 * hk. # 1 4 — 
J N mw WW * . * 0 V : * TY "490% * 
% A 4 X 5 — wits,» 
: ba A $ AC %a IS» x 1 «DB, CE A , 4 ' « 7 77298 
* 5 N N F J 
9 4 * Y * Fo 8 4 1 1 3 FS 4 bk, * » 1 
1 A ** ene. : * 2 
! 45 r nnn "DEN: 6 64 Ko} 
: AS oY 4% ww SD * s 1 _ % Sw EST W 1 
| \ N ww n 1 r 
5 * 5 — | 2 rn. * * * ® « 0 4-4 : $: * % 2 A} * 2 8 P . 
Fo; 1 # : Nr ” / 
— — 4 * * 
4 1 12 —— —  — — F : — et 
: . — cis oi 
L * —— — 4 
» ..- _ 2 4 3 
ks _ ” wet, 8 : : ? 4 7 1 L K 
8 5 
* 


— — 


. 


Ae 


l 


Hi 


ih 


Win 
" 


MR 


LITTY 


Tr 


18 
it! 

1 

88 


TRAIT 


. The e, wy 
at ;* atDottome of a 
Arr. 


„ 


} 


Pivot, or on a moveable Point, the juſt Middle of 
a Hand touched with the Load-ſtone, that balan- 
cing and playing at Liberty, it might yield to the 


4 


- 


men in cloudy Weather. 


Icelle ftoile ne ſe muet, 
Un art font qui mentir ne puet, 
57 Par vertu de la Marinette, 
- Une pierre laide, noiretle, | 
O li-fer volentiers ſe joint, &c. 
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Soon after, inſtead of laying the Needles (as they 
did then) upon Straw or a Piece of Cork, on the 
Surface of the Water, which the Motion of the 
Veſſel always toſſed immoderately; an underſtanding 


Workman bethought himſelf, of ſuſpending on a 
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of turning towards the unmoveable Star, which we 
call the Polar Star, and which was a Rule for Sea- 


Attraction, which always directs it towards the 
Pole. At length, another Workman thought of 
charging that Needle with a ſmall and very light 


Circle of Paſte-board, whereon he had delineated 


the four Cardinal Points, together with Lines re- 
preſenting the chief Winds: The whole being di- 
vided into the 360 Degrees of the Horizon. This 
little Machine lightly ſuſpended in a Box, which 
was itſelf ſuſpended much like the Seamens Lamp. 
perfectly anſwered the Hopes of the Inventor; 


becauſe, by directing the Hower- de. luce towards 


the North, it kept all the other Points of the Roſe 
correſpondent to the Points of the World by them 
repreſented. And though the Veſſel might bave - 


changed its Situation ever ſo much, yet the Needle, 


conſtant in its Return towards the North, always | 


Fart of the World towards which they ſailed, and 
the Winds they were to avoid. © 
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But it is with this Invention, as with that of 
Mills, of Clocks, and the Art of Printing. The 
Name of the Inventor is not known, becauſe many 
had a Share in the Diſcovery. Theſe Things were 
found out only in Parts, and gradually brought to 
a greater Degree of Perfection. 
From this it is plain, what we are to chink of the 
Diſpute , ſtill ſubſiſting between ſeveral Nations 
which claim the Invention of the Sea Compaſs. 
The 7talians are poſitive, that in the Year 1302, 
_ Flavio Gioia conſtructed the very firſt Sea Compaſs 
that was ever ſeen, at Melphi in the Kingdom of 
Naples. The French are very far from ſubmitting 
to this Judgment. They ſay, that the Uſe of the 
Needle rubbed with the Load-ſtone, for the regu- 
lating of Navigation, is from Hiſtory proved to 
Have been among them even in the twelfth Century, 
They add, that i; a Flower-de-luce'is. for a Mark of 
the North; either in the moveable Paſte-board, 
which Seamen put in the Style, or in the Card of 
the Winds, which is faſtened under the Pivot of 
the Style, at the Bottom of fixed Sea Compaſſes; 
it is becauſe all Nations have copied it from the firſt 
Sea Compaſſes, which came from the Hands of a 
French Artificer. . LT 
"OIL Engliſh alike to khemſelves, PP not Uchte 
Biere at leaſt the Honour of having brought 
it to Perfection, by the Method of —— the 
| 1 where the Needle touched with the Load - ſtone 
is. They alledge in their own” Behalf, that it is 
8 ffn them all Nations received the Names given 
the Sea Compaſs, on receiving from them that 
| Machine, reduced to a commodious Form: That 
it is called (Compar de mer) from the two Engliſh 
Words Mariner 1 Compaſs; and that from their 
Word Boxel, which means a little Box, the Talians 
made their Word Boſſola; juſt as they change the 
Name of Alexanaer 1 into that of i ons 
Others 


Others are no leſs zealous to perſuade us to give 
abe Cbineſe the Honour of it. But as the Needle 
touched with the Load- ſtone, is as yet no other- 
wiſe uſed in China, than as it is made to ſwim on a 
Piece of Cork, as they formerly did in Europe 3 it 
may be thought, that Marco Paolo, or ſome other 
of the' Venetians * who went to the Indies and China 
through the Red,Sea, did, in the 13th Century, 
convey to the very Bottom of Aſia this important 
Experiment; the Uſe of which. was afterwards. HE 
feed among us by ſeveral Pilots. 


The Needle rubbed with the Load - The Declias- oy 


Gn. beſides. its conſtant Direction tion and Incl- 
towards the North, has yet two other — 13 
Motions: The one of Declination, by 

hich it deviates a few. Degrees from the true Me- 
ridian, or from the Shadow of the Sun at Noon: 
The other of Inclination, by which it lowers. to- 
wards the Earth its Northern Point; aß if that 
Point was heavier when rubbed with the. Load- 
ſtone, which obliges us to charge the Southern End 


of the Needle with more Weight, in order to keep 


it Horizontal, and in a perfect Equilibrio. 5 
Prom the Knowledge of the Quantity of chat 
Declination, which is much the ſame from Tear to 
Year, and, ſometimes for many Years together, 


they take all previous Cautions, to have it adjuſted 
as if it did not decline at all. As to the Inclina- 


tion, though the Knowledge of it has been hitherto 
unfruitful; we. ſtill hope, that the Regularity of it 
will one Day or other be applied to ſome pro- 


flitable Uſe. 


- . + Great 8 are much E ei 
(Cauſes of theſe ſeveral De of 5 Load. lose. 
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But there is a Truth infinitely more obvious to me 
than all their Syſtems, viz. That God has freed us 


of a very great Care, and ſaved us many dangerous 
Inadvertencies, by granting us the Uſe of Things, 


. 


_ without letting us into the Structure and Reaſons of 


the ſame. 


We are ignorant of the Cauſe of che Direction 
Load - ſtone, as we are of the Bottom of 
whole Nature: But we know the Uſes to which 


of the Loa 
they may be applied, and that Science is of more 


Advantage to us, than the Knowledge of the Cauſe 


itſelf” "The Knowledge of Cauſes would make un- 
active Philoſophers, who could never be brought 


from their ſublime Speculations to the Government 


of Things here below. The bare Knowledge of 
the Directions of the Load-ſtone, carries us from 
one End of the Earth to the other. A Sea Com- 


paſs worth half a Crown, may bring into our Ports 


the Productions of the four Quarters of the World. 
Adil it is really from this Invention brought to its 
Perſection in the 14th Century, that we may date 
the Renewal of Geography, Trade, natural Hi- 
77 TS 
The Pilots of Marſeilles and Pi/a, 


The ancient the Genoeſe and the Venetiaus, by the | 


Zara. » Aſſiſtance of this admirable Inſtru- 


1 ment, in the 14th and 1gth Centuries, 
carried on a very profitable Trade at Tripoly in Bar- 


„ at Fapha, at Damas by the Way of Tripoly 


in Syria; at Aleppo by the Way of "Alexandretta, 


at Famagouſte in Cyprus, at Smyrna, and in all the 


Sea · ports in the Levant; whence they returned, and 
 fpread all over Europe Cotton, Opium, Rice, 


allnuts, Drugs, and the other Commodities of 


Aſia. 


_ ed dered all the Enterpriſes of the Mer- 
Hans Dun. Chants of Bergben in Norway, of 


The Uſe of the Sea'Compaſs ren - 
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Stoctbolm, Riga, Dantzic, Roſtoc, Lubec, Bremen, 


+ Hambourgh, and of all the great "Hanſe or Aſſoci- 
ation, which was formed for the Commerce of the 


Ballic-Sea, and of all the North. But _ ues 
Trade of thoſe Times, was 2 
which the Venetian led at Alexandria a 
and Cairo, of the Commodities which 2 
the Arabians and Feten, fetched 

from the Indies, and 


But Spices and Grocery-wares were the fineſt Branch 


rom all the Eaſt through che 
Red. Sca. The Profits they made on their Cotton, 
Silk, Gold, Pearls and Jewels, were immenſe 7 


of their Commerce. They were the only Diſtri- 


butors of them; and at that Time, no Dainty was 


thought, at the niceſt Tables, ſuperior. to that pro- 


duction of Indus and the Molucca [lands Sugar 
was little or ſcarcely known at all in Europe: But 
Spices began 2 "og, there the chief Ornament of 
great Feaſts thought nothing was fitter to 
be 8 to 9 after the Deciſion of a Law- 
Suit. At Nuptial Feaſts the Bride diſtributed - 
Spices to all che Aſſembly ; - and Uaiverſities, in their 
Rejoicings, had in this conformed to the Uſe of the 
Beau Monde. That Commodity always went off 
very well, and every one knows how far the Art of 
Cookery has carried the Uſe of them. 
The Proſperity of the Venetians awakened the 
Emulation of the Inhabitants of the Coaſts of che 
Ocean. Moſt of them made Attempts, either 
themſelves to reach the Indies, or to diſcover ſome 
new Coaſts, where they might N with. Profit. 
The Facility of avoiding the Shelves and Shallows 
by taking Sea - room, and of finding their Way in 
again by the Direction and Adyices of the Sea 
Compaſs, filled theſe two Ages with" extraordinary = 
Adventures, and on WTI more n _ 


were 185 
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The Normans, a laborious and per- | 
The Moves ſevering Nation, and capable of every 


: Normans. abs Thing, were the firſt who 3 


| Guinea, and the Canary-1/ the 
Remembrance of which had been a lake Ume loft. 
We flill, find in Guinea the little Dieppe,/ where the 
Inhabitants. of Dieppe had lodged themſelves from 
the Year 1364, and ſeveral other Names teſtify the 
ancient Settlements of the French on the Weſtern 


_ Coaſts of Africa. They abandoned them in the 


Tear 1410: But the Natives preſerve the Memory 
of them, and ſtill regret the Sweetneſs of their 
Commerce.” Theſe Settlements would ſtill have 
ſubſiſted, or have been renewed and imbelliſhed, 


had the Government aſſiſted: them, and preferred, 

as now they do, true Politics, which are the im. 
Portant Affairs of the Commerce and Repoſe of the 
Nation, to thoſe brilliant and ſnewy Intrigues which 


make the People miſerable, in order to give them 
a Proof of the Miniſter's Capacity. 
The Ivory which the Inhabitants of Dieppe bought 
from the Tooth-coaſt, ' gave Birth to the Eſtabliſh- 
ment of the Manufactures of Ivory Ware, which 
has inriched the City of Die pe, ſo long as _ 
Matter continued i in the Eſteem of the Public. 
The Portugueſe being obliged by 
The Done: 1 the Smallneſs of their Territory, to 
rugueſe look out for Means to extend it, and 
ſeconded by the advantageous Situ- 
tion of Lisbon and Porto, were thoſe who had moſt 
at Heart the finding out of a Paſſage to the Indies, 
other than by the Red Sea. During the whole 15th 


Century, the Kings of Portugal were moſt earneſtly 
taken up with that Project. They ſent People to 
viſit all the Weſtern Coaſt of Africa. Their Pilots 


found out Madera in the Year 1420, or there- 

abouts. The Colony they ſent thither, fet on Fire 

ye Foreſt which ere the whole Ifland, N 
made 
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made it a good Eſtabliſhment, where, Plenty actual - 
ly reigns, together with all the Politeneſs of Lisbon. 
In the Year 1449, they peopled the Iſland Tercera, 

and the other Azores, which ſome Flemings had firſt 
obſerved, and which were uninhabited. Theſe firſt 
Succeſſcs encouraged the Portugueſe : They ſoon 
after made themſelves Maſters of the Green and. 
leſs. fruitful indeed than the foregoing, but uſefu 
for the Salt and Goats which they found there. 

- They diſcovered the Green Cape *, which is next 
to them, between the Rivers Senegal and Gambie. | 
They ſettled themſelves on the Golden Coaſt, for- bs 
tified themſelves in ſeveral Places of Congo, from | 
the River Zaire, which waſhes that Kingdom, to 
the River Coanza, which croſſes the Kingdom of 
Angola, They have ever ſince been, and ſtill are in 
Poſſeſſion of the whole Commerce of the two laſt 
Countries. Though Barterings were very advan- 
tageous on all theſe Coaſts, the great Aim of 
Pilots, and the Wiſhes of the Court were, to find 
out a Paſſage to get into the Eaſt. But they were 
barred by a Coaſt which had no End. They car- 
ried their Reſearches to 33 -Dcgrees of Southern | 
Latitude, to which you necd only add the 40 De- \ 
grees of Northern Latitude, which is the Situation 
of Lisbon whence they ſet out, and you will have 
the Length of their Courſe, which thus, proves to 
be above eighteen hundred Leagues before the Dil- 

covery of that Paſſage. | FR” | 
They had Joſt all their Hopes, when being ar- 
rived to the 34th Degree of Southern Latitude, 
they at laſt found, that by keeping along the tedious 
Coaſt of the Cafres, they advanced towards the 
Eaſt, and even could go up again towards the | 
North, by Coaſting round Africa. In the Year 
1487, they brought to the Court of Portugal, the | ; 


Some place this Diſcovery three Years ſocer. 
LO Ont ve TeV.) agree - 
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agreeable News of the Facility of Trading round 
that great Continent, and of doubling the Cape, 


which terminates it towards the South. They be- 


gan to have better Hopes than ever, of making 
the Diſcovery of the Indies: And the Cape, which 
opened them a Paſſage thereto, was on that Ac 


count called the Cape of Good Hope. So 
Even before this Diſcovery, ſo much wiſhed for 
by King Jobn II. one Cbriſtapher Colombus * a 
-Genoeſe,' a great Navigator, and the beſt Geogra- 


70 


pher of his Time, had made it his chief Buſineſs, 


to enter into all the Views of that Prince, as he 


put himſelf in his Service. He thought he might 
with good Reaſon give this Prince to underſtand, 


that there was a better Way to arrive at the Indies, 


than that which was ſought for him by the Extre- 
mity of Africa: That in Plolem)'s Maps , the 

Eaſtern Lands of Afia reached to the 180th De- 
gtee of Longitude, and were not yet limited: That 


very likely they extended ſtill a great way into the 


180 Degtees of the other Hemiſphere: That they 


— 


might perhaps prove to be very near the Weſtern 


Coafts of Spain: That without paſſing through the 
Hands of the Egyptians, as the Venetians did, with- 
out undergoing the Rains of the Tropics twice, 
and the Heats of the whole torrid Zone, as thoſe 
9 2 who attempted the Paſſage round the Extremity 

f Africa, they needed only take their Courſe by 
the Help of the Sea Compaſs croſs the Weſtern 


Ocean; and that by patiently keeping near the ſame _ BE: 
Latitude, they, without leaving the temperate Zone, 


would arrive either to China, or to ſome other Parts 


of Aſia, the Commerce of which would be the 
Property of his Majeſty. Such was the Project of 
Columbus, and far was it from wanting Likelihood. 


„ The Project of Colombns. 
+ See the Map. | 
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Vis true, the Eaſtern Coaſt of Cbina, accordi 

to the Accounts of the Moderns, does not exte 

beyond the 140th Degree of Longitude; and Co- 
lombus lengthened the Coalts of China according to 
his Wiſhes, and by Thought brought them near 
the Coaſts of i Spain, in the other Hemiſphere, 
though theſe be indeed 220 Degrees, that is, two 
thirds of the Globe diſtant thereffom. But 
though the Inſpection of Ptolemy's Maps, on which 
they did then d ſeemed in ſomething to 
favour the Thoughts of Colombur; the King did 
not approve them, and would not venture his Men 

aud Ships on bare Conectures. | 


| Colombus went to offer his 8 bd Projects 


to Ferdinand King of Caſtile. That Prince, after 


having heſitdfed, at laſt ventured an Advance of 
17000 Ducats and three ſmall Veſſels: Add to 


this twenty Men, and the Proviſions of a Tear; 
and theſe are all the Preparations which procured 
| Los the Riches of the new World. 

»The new Admiral ſet düt on the third Day of 


Auguſt of the Lear 1492, from Palos, a ſmall Port 
| of Andalouſia. After many Vexations, Troubles, 
Seditions and Dangers, he had the Satisfaction to 
ſee Land the firſt: And inſtead of touching at 


Cbina, or anz 


other Coaſts of Aſia, he landed at 
one of the 


cayes Iſlands, almoſt 4000 Leagues 


diſtant from the” Coaſts of Afia. He afterwards - 


_ diſcovered the Greater Antilles, viz. Cuba, Hiſpani- 
ola, or'S!. Domingo, Porto- Rico and Jamaica: Then 
the Leſſer Antilles; and after having opened the 
Door of a new Continent, he brought from thence 
to Spain, Gold, Fruits, and ſeveral other Produc- 
tions. He was forced by the Winds to take his 
Courſe through the River 2. 0. He by the Way 
ſaluted the King of Portugal, and had the. fond 


. See Mr. De tuns Globe, 
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Pleaſure, of ſhewing him by Effects the Succeſs 
of a Project, which had been rejected. by that 
Prince. Some of his Courtiers were for making 

away with a Man, whoſe Counſels were going to 
mlarge the Spaniſo Monarchy: But the King with 

Dignity replied, that the Services done the King 
of Spain were no Crimes; he, with Horror, re- 

jected the Propoſal, and careſſed Merit, though twas 
become uſeleſs to him. Colombus, on the Igth of 
March 1493, went from Lisben to Palos,” where 
Ferdinand expected him. He ent; red the City in 
Triumph, with the Sound of Bells, and the Ac- 
clamations of all the Inhabitants. Soon after, he 
went again to the new World, with ſeventeen Ships, 
provided with all the Supplies neceſſary for the 

ſettling of a powerful Colony. He did not ſucceed 
till he had been very often croſſed by Envy, by | 
falſe Reports, and by the Partialities of ſome cer- 
tain Genius? full of Self-conceit, and always ready. 
to decide poſitively, what they have not the leaſt 
Knowledge of. The Love of Voyages and Under- 
tak ings became the univerſal Taſte: But moſt of 
thoſe who made themſelves known to the new 
World by theſe Voyages, being led thither by 
Avarice, proved Monſters of Ingratitude, Injuſtice 
and Cruelty. R WS | FE ik TY Ty 8 

Americus Veſputius, a Florentine Merchant, went 
as a Paſſenger, or only as one concerned in the Un- 
dertaking, with a Fleet which ſet out in the Lear 
1499. He had occaſion to viſit ſome Countries, 
and to be a Witneſs of ſome Expeditions. But 
though he was without Titles, and had hardly ſeen | 
any other than the Countries where Colombus had 
been before, he publiſhed ſeveral Accounts, where- 
in he attributed to himſelf the Diſcovery of Terra 
the Court. He was doubly unjuſt towards Colom- | 

bus, by contributing to deprive this great Man — | o 


— 


/ of on 4 


of his eee and Liberty, and by * | 


him by his Quacketies, of the Glory of giv 
Nate t6 58 Cote 2 him Go pered ha 


Fernando Cortes, aſſiſted and guided by 92 
Knowledge of Grizhs, ſubdued 8 the 
Spuin the rich Country of Mexico, Which 
Gold, Indigo, Tobacco, Cocao and Co 
Pizart” toc the Op Opportunity of the Piven of 


the Incas of Peru, to wor himſelf fare of tlie 


Poſſeſſion of that Country, ſo abundant in Gold, 


and fill more rich? by the prodigious Revenue + | 


the Silver Mine of Po. To both theſe” Con- 


queſts, which procured the Spaniards, the two fineſt 


arts. of America, they added many great Settle- 


ments in Chily, the Golden Mines whereof are the 


moſt eſteemed in the whole Univerſe, along the 


River '-of La Plata, the adjacent Countries to 


which are fruitful to Buenos Ea" and in Terra 
firma, where they find the Cocao of Carracos, ann 
the Tobgcoo of Ls in vear Coane,” * 

The State * America has by degrees; and after 
many Vieiſſitudes, at laſt taken a conflanc Form. 
The Coaſts of Brazil are become the Lot of the Pay = 
tuzurſe, who continually draw from thence the molt 
perfect Sogar, Tobacco, Gold, "Jewels, and Brazil 


wood, Which is employed, like the” Fetree f 


Tapes, n in red . and in Works  Irtific ily 


The FAYE sf Brazil, te Ma Bani, wt 
che adjacent ies of the large River of the 


Amazons, hicherto have excited the Deſires of none ; 
of our Europeun Nations, either on actount of the 


Barbarouſneſy” of the Inhabitants, Wo fill are An- 
e e ot on account of "the lirtle Vale of 


eve ths Jiang of Pons, ith hi hs Nees 


America to Seth,” e Spaniards are in Polleflion'of 


the Coaſt of Terra Firma, to . 'of the 
Vo. IV. "" + 1 
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5 Rives, Oroonoko. Fra avg 5 "PR 
| "not. very cutious of knowing. the Heart of che 


Country, are contented with. their Settlements on 


the Colts, from the River Oroonoko, to the River 
.of the Amazons. The Dutch. live at Surinam; che 


Engliſh at "Maron z-the French at 'La . and 
dhe achscent Countries. 


The. immenſe Rivers juſt 5 have 5 


Supplies. from the long Rains of the torrid Zone, 
and in the proportionable Reſervoirs, which are in 
_ the, Bowels of the Cordillieras, the bigheſt Moun- 
Tains of. the, Univerſe, which: form a Ridge of 
above, 1 1599 2 from. the tus. to. the 
A of. Magell an. 
he fine Eſtabliſhments oft Rent 
. and Engliſb, are wholly. \in., Nor 
America. The Eagle are mw pol- 
* RH of. af b Extent. of Land . 700 Leagues in 
Lepgth, on the Eaſtern, Coaſt he Iſland called 


New pag 50 which became their. Property by 


the Treaty, of. Utrecht, puts them within Reach hof 
the Cod - Hing on the, great Bank or Shelf; but 
ſtill without. excluding other Nations from-it,. The 
Accadie, which; the. ame 8 has ſecured to 

dem has conveyed into their Hands a great Part 
of os e of Coſtors,. 2987 1 nh 


wania, N Vi irginia wa Caraling, al- 
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Beaſts of Burden.” The- chief Attention of the 


Engliſh is, to draw from their Colonies Maſts 


for their Ships, their ſmall Timber and Wood for 
the Conſtruction of Buildings and Veſſels, rather 7 
than always to be obliged to go and buy them, in 
the er of Hamburgh,” or in a the e © £/ 


_ Sweden. 


The French Colonies, likewiſe are 2 * 2 


partly in the Continent, and partly in 8 


the Illands. Above an hundred thou To 
ſand French cultivate the Banks of the River Sr. 
Laurence in Canada, and there live in Plenty, by 
means of the Corn, Vegetables and Woods: Thiel, | 
their Lands afford; but above all, the Caftor or 
Beaver, and other Furs, in which chey trade with 
the Savages, by: Exchanges of Stoffs, Goods, and 
all Tron Wares,” which they fetch from France, or or 
from the Country itſelf, __ 2 
The Loiſiana or Horida, a vaſt Country witered!" 
by the River Miciſſi pi, and by a Multitude of other 
Rivers, begins to yield the French more than py) 
Promiſes. It offers them on every Side Lodging: 
on an Extent of above 1800 Le 9 5 It p . 
them every where with Fir- trees, Beech · trees, Oaks ; 
and Wallnut trees, that is, wich the fineſt Woods 
for Vencering and fof Framing, It pteſents tiem 
with the delicious Fruits of hot Countries, togetber 
with the Vegetables and Corn of Europe, which 
they cannot be without. Whatever is carried to 
that Country, thrives" there: The ſwall and large: 
Cittle live there as well as in'our own. Paſtures... 
Horſes and other Beaſts of \ Burden," chem 
very eaſily, afford che lahabitapts Services leſs dan- 
gerqus than that of the Negroes, and far more 


agreeable to Humanity.” But who ſhall perfuader 


our a Families, co leave their Dunghill, 

and go and hve honourably in that happy e 

i at leaſt the Children of thoſe. who have no other 
* IS Profeſſion 
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' Profeſſion but Beggary, were tranſported wier 
when young, they would ſoon forget a Country 
ſcarce ever known to them. In theſe new Colonies 
they. would prove uſeful. Subjects to the State, and 
not perpetuate among us a Party of idle Fellows, 
a Breed of profligate Villains, whom we fatten our 
of Charity, 97 5 py we encourage by our Bounty 
to be good for noth | 

e have other e(fblihiacncs, which. | improve. 

3 Day. Ont of the Remnants of our Colony 
of Accadie, was 8 that of Cape · Breton, — 7 
againft the Mouth of the River &. Laurence. The 
eat Iland of St. Domingo, which we ſhare, with 
Spamards; the Illand Martini, and n other 
ſmall Antilles, w ich are now our . alle , 
us with Tobacco, Cocao, Rocou, re- 
n . Fruits, and, more uſefully, with þ Cort nd 


| The Sea Compaſs, which has opened all thoſe 
rich Countries to the Nations of Europe, has like- 
wiſe rendered. Whale · f ſhing eaſy, ta them, through - 
ant the North. It has guided. the Ell to che 
Bottom of the. White Sea; and by the Diſcovery. 
1 the Pork of, Archangel, it +a to the moſt 

orthern Nations ng urope, all the Productions 
of > South ;, in Return for 57 it brings back 
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8 hag found out — 2 
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tting to the Indies, there to find an Equivalent. 
They in effect arrived thither by doubling the C 


of Good Hope, and by cauſing themſelves to be 
directed by ſome Pilots, whom they took in on 
the Coaſts of "Moſambique and Moinbazi. Vaſco de 
Gama had the Honour of Landing at Calieut, on 

the Coaſt of Malabar, in the Tear 1497 The 


Portugueſe under his Conduct, and afterwards under 


that of the great Albuquerque, made all the Eaſt 
tremble by the Novelty of their Ordnance.” The. 
made themſelves Maſters of Ormus, at 8. 2 
trance of the Perfian Gulph, and thereby, Maſters 


of the Commerce of the Pearls at Catif,” and of | 


the fineſt Commodities of Perſia. They invaded 
Diu,” Goa, Cochin, the Pearl-fiſhitig at Cape Com- 
rin, and the fineſt Ports on the Coaſt of Coro- 
mandel. They built Forts every where; at Bengal, 
at Sumatra, and in all the Molucra-Tfands.” They 


conquered the Iſland of Macao next to China- By 
which means they vfurped the Property of che 


whole Commerce of the Yenetians. They even 
carried it on with a greater Benefit, having eve 
thing at firſt Hand; and alone ſupplied Europe wit 
the Varniſhes, China Ware, and Sis of China, 
Tomquin' and Cochin China; the Cloves and Nutmegs 
of the Molucca and, the Fepper of Sumatra, 
and of the e of Indus; the precious Stones 
of the old Rock of Pegu, Ava, Goltonda and Viſa- 
pour the Cotten, Silk: 8 Kol and Carpets of che 
bay 4, and the adjacent! Countries; the Cinnamon 


ar of the Cinnamon. tree of Ceylon; the Pearls 


be Cape Comorin, and chiefly all the Gold of China 
and Prdus. There never was a more brilliant For- 
tune; for which Reaſon, the Reign of "Eminuel, 
= Succeſſor of —_ Art II. was Ste the Golden 
eign. = Jo 
The greateſt Misfortune chat ever The — 
could ren to 3 5 co have A 


been 


1 | n . 
a * 2 ( l 
_ LOOT LED TI 5s 17 me op er * 497 Sy 


* ** 
y . oo * 
WV. vw» . A <a KA 


OBE 
”Y 4 


—_ DIAL OG VB: V. 


been reduced into a Province of Spain; under the 
Reign of King Philip II. in the Year 1580, and tp 
have remained in that State to the Lear 1640, 
which was the Year of the Reſtauration of the 
Famil y of Bragan;a to the Throne of Portugal, 
The Dutch, who 1 that Interval, did all r 
Endeavours to ſhake off the Yoke of the Spaniſh 
Kings, and were not acknowledged as a free Coun- 
try by Spain, till the Peace of Munſter *,. found 
— other Reſource than in the een of the 
Eaſt, when Spain and Partugal had ſhut up their 
Forts to them, by which they lived before, They 
every where treated the Portugueſe. as 8 
They took their Commerce and their beſt Settle- 
ments from them; ſo that the Portugueſe, diſpoſ 
ſeſſed of all, and reduced in the Eaft to almoſt bo ; 
Other Places than Macao and. Goa, had loſt 
chief Supports of their State, had it not been a 
the Commerce of Africa, and the | Conqueſt of 
Braxil, which comforts, and perhaps fully makes 
tem amends for their Loſs. 
Though the Dutch have confined. the Culture of 
-  Cloves to the Iſland Anboina, of which they are 
Maſters; though they. have the fineſt Plantations 
of all the other kinds of Spices; though they 
have had the Skill to exclude other Nations fromm 
the Commerce of the Silver and Copper of Japan, 
of the. Cinnamon and precious Stones of Ceylon, 
and without Diſpute, make the greateſt Figure in 
all the Eaſt ; yet the Engliſß have by degrees had 
ſome very advantageous Retreats at Madras in Co- 
romandel, at Surat, Bombay and Amadabat in India, 
at Banderabaſi, a Sea · port here all maritime 
Commerce is carried on, and which they aſſiſted 
the Sopby in farming on the Ruins of the RN 
ment of Re ee at Ormus, | 3 
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So long "as the French were bull 
about nothing büt Wars, or intrigu- 


Merchants always. ſaw theit Wiſbes . 
and Efforts towards ſharing the Tiras 


merce is looked upon as the Safety of the State 5, 


the French Company in return looks upon itſelf, 2s 
the firſt Object pay 


of which, ſome new Succeſs. cheats our 
by the new Eſtabliſhments it ſecures to itſelf in the 


cient, be meddling with the Commetce of t 
Sea · ports in- the Levant, or with, that of Cana 


to them in Coromandel, and which becomes one'of 
the moſt flouriſhing in all the Indies, as well as their 


in due time to fetch from all the Indian Kingdoms 


that made by our European Wo 
Rcoes painted and printed with. 
more nicely illuminated by the Penal, the Dia 
monds of Viſappun ad Golconda, and many othei 
Commodities, which they trade in froch one Par 
of the Indies to the other. By this" Means, the 


, 


8 


1 


= yo . : 1 ' * 


ſares of the Eaſt fruſtrated. But now that the. | 
Vanity of Conquieſts' bas made Room for the. Love 
of ſimple Juſtice: and the maintaining of the Com- 


Miciſipi and the inands; the Profits of which are . 
left to private Merchants. They fetch our beſt 
Pepper ſtom Mabé in Malabir near Calicut,” The _ 
City of Pondicbery, the Property of which belongs 


Rice, the Cardamum the Sauce for it, Steel, Cote & 

ton wool, and Cotton ſpun incomnparabl; finer 'thay 
Muſt ſlins, Ca- 

oulds, or: Rl © - 


ing in Foreign Courts, the Fee — in the : ": co 


ro 
g 
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the Attention and Concern of, 
the Public. We are now more agreeably taken dpd 
with all its Tranſactions, than .we formerly were © 
with the Motions of dur Armies: In conſtquenes = 


©. — 
o * 


Eaſt, and by the Improvement of the moſt = - 


Settlements | of  Maſulipatan, and ſeveral other 
Houſes of Traffic on the ſame Coaft; enables 1 15 


| maſs amends for che unavoidable Difadvaritage N ; 


N, 


every Tear. That Company maintains its Gene i, 
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they lie br. of making the firſt Purchaſe © 


ready Money ; becauſe the Inhabitants: of the Pe- 


2 of In Indus make little Uſe of aur Wools, ; and 


Buropeun Commodities. The Poſt of Chanderna- 


r, which che Company poſſeſſes near Ougly, at 
ts Mouth of the. d ao ee 


Poor into the whole Country. of the Mogul, . 


Ganges, opens the 
they fetch their Velvets, Brocadoes, fine Camlets, 


"4 beſt Indigo, the Saltpetre, the Borax, the Lac, 


che Musk and the Rhubarb which is brought thither 
from Boulan and Tartary. The French Company, 
© by means of, the Houſe which they hold at Mergui 
on the Weſtern paſt, of the Pexinſula-of Indus, on 
che other Side the . may alſo trade in 5 


Rubies, and all the c oured precious Stones of 
a * and Ava, 12 well as in Aregue and Betel, two 


. Which 2 e Indians are rpetually- chewing 
a he 'Tin, Timber, Tortolſe-thells, and many 
der Commodities which are in Vogue at Saiaju- 


ia, the Capital 4 the Kingdom of Lian, on the 


BE  Menam, ey are no leſs attentive. to the 


"IF „ eee very beneficial) Which is 


5 * 5 05 Silver for Gold in the Kingdom of China, 


Their two Illands, called Maurice and Bourbon, at 


_ the Eaſt of Madagaſcar, are the commodious Staple 


ok whatſoever they ſend from ns and bring 
| back from the 


In this ſummary Account. X che Progreſs of the 
9 


.. Comtherce, which now. takes in almoſt the whole 


inhabited World; you ſee the ineſtimable Advan- 


BE which the Knowledge of. the Load-ſtone a 


ed Wh rim 

| But if the Science. of Phyſics. has 
n.of this Setvice to Commerce, 

: 008009 hy in return has totally chan- 

ed. the Face. of Phyſics, and of all 3 By 


97 ipging into Pins ountry the Productions of all 


| | turned: all Minds to'the 
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beticficial Side. From Metap 9 which leck 
the World with unprofitable 


it brings 
them back > be kin of hd wich be ſeen 


and done. While the Philofophers of the Scholes 


were ſpending their: Lungs in publick about crifling 
Queſtions, or | privately racking their Brains, in 
dividing their own” Ideas into Sections and Para- 
graphs, without ever minding whether theſe Ideas 
were agreeable to Nature and- che World, which 
they carefully. avoided eber looking into, Mere 
up anew kind of learned ane Philoſo- 


phers, whoſe Knowledge was grounded on Expe- 


rience, and relative to our Wants. You ps 
expect here to have the of che Printiples 
of Deſcartes, or of the Theodicy of "Leibniz: 
But not a whit, Theſe ſhall maps their Place in the 


Hiſtory of 'Syſtematical Phyſics.” The ede 
raliſts which have been i ed 'by pere. 
and whoſe Learning: was ſo uſeful do us, are orf 


Navigators and Druggiſts. Let us now fee, 2. 77 
we are beholden to them for. hu 
Navigatom, whoſe Numbers iber * 
Day, of neceſſity became Mathematicnns u 
Aſtronomers, and by wat nene Aſtronomers 
and Mathematicians ders Where Wy rung, who 
chiefly wrought” for the Agence Navi 
About the End of the 1g Century, Parbarb, a 
Profeſſor of Philoſophy at Vienna in Auſtria, having, 


by the Advice of Ca Anal Beſſarion, learned the 


Greek Tongue, made himſelf capable of tranflaring 

from the original Text, the great Conſtruction of 

Claudius Niolemy. His Diſciple George Muller, far: 
2 


named Ro nt, compoſed et Siogſer, 
zer man, gave very good Directions ſor 
donſtructing the Aftrolabe.” 10 France, about the 
Beginning of the 16th Century, 'Oronce” Nins, the 
Royal Reader, encouraged by the Gratifications of 
7" Fri _ FUR; the Reftorer of Letters, and 
aſſiſted 
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aſſiſted by the Accounts which then began to be 


ſent from the Indies and the new World, made: 
Seographical Maps; conſtructed more particular 


Globes; invented new Inſtruments to carry on the 

Work both of Sailors and Perſons who made Ob- 
ſexvations; apd inſtructed a Multitude of Mathe- 
maticians. He applied Aſtronomy to Clock - ma- 


king. and was the firſt who attempted to produce 


en Aſtronomical Pendulum , in which every thing 
moved according to the Notions of Piolem̃p. 
It muſt be confeſſed, that the Geographical 


Maps which: we have of thoſe Times, are extreme- 


ly. defeRtive:” They. ſometimes have America di- 


videt into: two Parts towards the Middle; though 
tbe Northern America be joined with the Southern 
by the baus of Panama. They moſt commonly 
men A Paſſage towards the North into the South _ 
Sea, though the Exgliſh, Danes, and French Pilots, 


have always ſought for it in vain : Juſt as the Dutch 
have to no Purpoſe looked for a Paſſage round the 
North of Tartary, to get into the Eaſt. So that 
the Inutility of 17 theſe Attempts, makes us pre- 5 
America, and that we muſt no longer think of go- 


ing to the Indies or China, by the North of Tartary 


or the North of Ancrica. We very often find in 
theſe ancient Maps, the Soutbern America lengthen. 
ed out to the Meridional Pole; though Magellan 
and Le Maire have, by turning round it through 


- the. Magellanic Streigbis, and behind the Hand of 


Fire, informed us, that America is ſeparated from 
the Terra Auſtralis. Notwithſtanding theſe De- 
fects, and many others, if all the old Treatiſes of 


the Philoſophy of the Schools (the Heap of Which 


would indeed be very large) were put on one Side, 
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— = „ IE SES = $.% ©4466 


OE G Eee 
X ol „ | 
oy of Sainte Grnevitve. 2 5 
* * 
59 unfiniſhed 
N f , 1.1 


-:Of thy COMPASS, 337 


unfiniſhed. as they were, on the other ; I ſhohd ſer 


no other Dienen on their Value, than that which 
is between rou Diamonds, which in time will be 
1 5 — and Dee cams which deſerue 1 
Wion. 
When the FN Parts of. the Mathematics had 
once inchanted all Minds, by the Exactneſi of their 
Demonſtrations, and the vaſt N of their 
Productions ; the Philoſoph en er the Schools was 
18 as a temporary erciſe, which might, 
tp ds „be made uſe of to ſharpen the Wits of 
duth: Bur Ok reliſhed, and conſequently applied 
themſelves to uſeful Phylis, which filled Mankiad, 
not indeed with empty Words, but with. real 
Things. The Study of Geograph and the Globes, 
that of che Winds, 5 Tides the Moon, of 
the Heavens and all their Motions, of C 


and all their Uſes, of Arithmetic and Mechanics, = 


came; every where, into Fayour, and met with ſure 
Rewards in the nice Taſte of Princes, and the 
Gratitude of the Nations which were inriched by. 
that ſort of Phyſics, ; TT a PET Lak 7? 
Next to Travellers, who have. awakened, C 
ſity amongſt us, and , made. us ſenſible of the Nez 
ceſſity of Mathematics, thoſe who have —— 
the Advancement of Experimental Loring moſt, 
are our. Pruggiſts; who, by. ſetting in order the 
Foreign Bc have as it were, gathered be- 
fore our 0 the Particularities of the whole inha- 
bited World. Theſe rick Collections of the Works 
of Nature, opened nem Treaſurs to Pharmacy; to 
Dyers, . Go michs,, Painters, Chymiſts, and. co 
Arts and Sciences in REAP found therein 
nem Trials to make, new Hints of Trp: 20d 
ſure and ſolid Informations. 
Natural Hiſtory was then ann with re- 
gu . * Origin 70 Virtues Aa ee i 
; ever 


of Truth, not indeed by Arguments, or the Au- 
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ſeveral Productions of Nature, and daily diſcover- 


ed the Uſefulneſs of ten thouſand en which ne 


knew not: Nay, Anatomy itſelf, which ſeems not 


toꝰ ſtand in any need of the Affiſtance of Foreighers, 


found in the Diſſection of the Animals unknown to 
Europe; the Confirmation of what was as yet only 
ſuſpected, and the aſcertaining of what had hithert 
eſcaped our Reſearches, They at laſt grew wea 
of unfruitfſul Diſputes, and ef Notions daily con- 
tradicted by the Inſpection of Nature. By degrees, 
we are come to that wiſe Method of inv Mak 


thority of any Philoſopher, but by Experience, 

and by the Conveyance of our Hands and Eyes. 
The Study of the Productions of Nature, or of 

the Uſes to which they may be applied, (a Work 

formerly locked upon as but Lofs of Time, or an 

Employment fit only for Tradeſmen) is now 

thought the only valuable Philoſophy. © A Prince 

— —. us as well as among our Neigh- 

de would be Pitied, ſhould he talk of meta- 

yfical Degrees : But he thinks it an Honour, to 

a Virtuoſo's Cabinet 3 and the more he is ac- 

wich every minute Individual of it, the 

more he ſhews himſelf informed, of the true Con» 

gerns and Works of that Society, to the Govern- 

ing of which he was appointed by Providence. 
The Care which good Maſters now. a-days take 


to clear Philoſophy from friyolovs Queſtions,” to 


treat therein at large Geometry and Mechanics, 
and te make the Whole to refer to Experience and 
the Neceſſaries of Life, is a juſt Motiye to 

plaud the Cuſtom of — — for two Years 
together wich fuch of bur Youth as are Geigned | 
to fill the Poſts in Church and State. But their 
Labour might be rendered ore d Ml more uſe- 
fal, 95 in ocder to improve Maſters _ 
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ſelxes, their School (at leaſt in large Cities) bad 
in it a Virtuoſo's Collection, a Garden of uſual 


Plants, and a regular Courſe of Phyſical r. 
ments. 
One might copy in lictle the Order of the mag- 


nificent Cabinet of Rarities, 1 artificial and 


natural of Mr. Bomer de la Moſſon We find 


the Model of a ſmall Garden of five or ſix hun- 
dred uſeful Plants, in Mr. De la Serre's + Garden, 
where the Tickets, which are placed near each of 
theſe Plants, are in lieu of Maſters and Informa- 


tions. A Model of an excellent Courſe of Experi- 


ments may be taken from that of the Abbey 


Nollet 4, where every body may, without any 


- earneſt Application of Mind, and in leſs than 


twenty Conferences, be informed of the moſt im- 
Porrant Points of natural 7, ern 


and the Merchant; a 
Conſcienoes or de af | N might, 
in theſe D rations, learn how to 
talk, an | ton of what- 


ever is u  Taight. find-in''«Cabinet of 
natural Hift , »e Mechanics and Experimental 
Phyſics, the of whatever Men can col- 
lect, exchan or work; as alſo of 


all che cn i which” ay de made therein. 
In ſhort, they might find/thete che Matter of Com- 
merce and Iduftrys An Eſtabliſhment like this, 
would have the uncommon” Advantage of fitting 
all Conditions and Genius“, of attracting all Men, 
. and of tiring none, of forming and refining our 

125 Taſte, of mining 3 and e 
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dences every where, of keeping i many Po 
on the Particulatities of every Country, of adorn- 


ing ine Mind with 4 Knowledge every where manly 


and becoming, of even affording the Topics of the 
moſt entertaining Converſations, and (whar is — 57 


indeed ineſtimable Point) of affordin 


body 
an infallible Means of buſymg war Joey A 


en like this would, in ſome Senſe, be 
ihe Alvin bappy. TIE e e OD 
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T HE. 637 ob A of the * 
I of modern Philaſo in, Or no Bounds and 
et we cannot avoid pteſcribing Limits to ourſelves. 
ä L then ſhall think myſelſ to have gone through't the 
whole Hiſtory, and vet have made it-ſtiort,”if Con- 
fine myſelf to ſuch Experimenti as are moſt fruitful 
in great Effects, and chiefly to the three Inventions. 
X the der that caſt the greateſt Light 
on all the Parts of natural Knowledge. Tou ſhe, 
Sir, that I mean here the Teleſcope,” the Air-pumr, 
and the, Microſeope. Fheſe three Inſtruments are 
in Aſtronomy and in univerſal Phyſics, what-the' 
Furnace is in Metallurgy, the Lever in Mechanics, 
and the Compaſſes in Gegcmetry. They every Da 
make us diſcoyer, either in the Qcder of tie Hea- 
vens, or in the Texture of: Bodies, or the Relations 
the ſeveral Paris of Nature have with our W. ants, 


dent Proofs ; of what we had but an uncertain! 

3 of. Theſe three lnſtruments are berome 
: 9 all. ne 2 bf] 
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a,Croud; of. 1 which were not knn, or evi- 
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ſelf with the Diſcoveries, for which we are. . 
to the Teleſcope: the Ae and. the Micro- 
arts bu boch \praftical 


Se Miecb taahc 


The 2 55 
of to Ae Invention of the Sree g-glaſs or Te- 
ſcope. leſcope. The Children of a certain 


maker of Midelbourg, in the 


Inand of Zealand, playing in their Father's Shop, 


made | obſerve, 1 t when they he da 
between their Fi ctacle-glaſſts, and 
put them one before wi at ſome Diſtance, 


they ſaw the Weather-cack of their Church much 


bigger than ordinary, and as if it were very near 


them, but in an inverted Sj jtu Fe u. The F ather, 
amazed at this Singulatity, bethought hinhſelf of 


aGjuſting two Glaſſes on a Board, ſupportin hr 
"I 


in-two:Braſs Circles, which might be re 
ſet cloſer ad libitum: By this means they could 
better and = 6 Many Virtuoſo's flocked to the 

maker: 


of no Uſe. Some other 
Workmen of the far 
Janſen, and the other James Motius, in emulation 
of each other, made uſe of that Diſcovery, and by 


the new. Form they gave it; made all che Honour 85 


Jkt it their own. One of them, cen the 
of; Light, placed the Glaſſes in a Tube 


- blackentd within. By this Means, he dverted und 
abſorbed an infinite Number of Rays, which" by 


redletting; from ill” forrs-of Object Fo 8 


Sides ef the Pipe, and by not reaching the Point of 
| Reunion, bur falling on one Side, confuſed r 


dimmed the principal Image. The other, till 
more cautious, plaerd the hoe Glaſſes within Pipes” 


jointedhn:and ſliding one in another,” both'to vary 


the Proſpects by lengthening the Inftrumert it one's 


SEL NY 
21 


this Invention remained a 


e City, one called Zacbarie 


ill. according to che Wants of the W | 
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and to render the Machine portable and commo- 
dious, by the Diminution of its Length, whenever 


it ſhould be either removed from one Place to an- 
other, or laid by and no longer made uſe of. There 


are ſome Conteſts among the Learned, about the 


Share which the two before-named Arxtificers had 
in the Invention of the Teleſcope. I ſhall ſpare: 
you Quotations and tireſome Diſputes; by barely 
affirming, that ſeveral Men, by the Variety of 
their Trials, contributed to the Perfection of that 


Inſtrument; and that it is to the Duich the Public 
is indebted for ſo noble a Preſent. When it firſt 


appeared, it had no other Name but that of Lunetie 


d* Hollande. 5 


It was ſoon noiſed abroad; and Galileo, Aſtro- 


nomer to the Grand Duke of Tuſcany, having 
heard of it; they ſay, that without having had 
as yet any Model before his Eyes, and on the hare 


Idea which the only Recital gave him of them, he 


framed ſeveral large Glaſſes, and adapted them to 
ſome long Organ-pipes, with which he perceived 


ſome Spots about the Sun. He ſaw that Star 


moving on its Axis in near 26 Days: He diſcover- 


ed the four Moons of Jupiter, and called them the 


Stars of Medicis. He had a Glimpſe of two. Ears 
or Handles on both Sides of-Saturn, which after- 


wards proved to be a large luminous Ring, where- 


with this Planet is incompaſſed: In ſhort, he ſaw a 


new Heaven, and a Sun quite different from that 


hitherto ſeen. He * ſoon gave the Public ſome 


News of thoſe Starry Regions, which his Glaſs put 
within his Reach. Here 1 uſe the very Title of the 


agreeable Account he publiſhed of his Diſco- 
yeries, 3% | 


This was ſoon heard of every where. Nobody. 
is ignorant, that the Senators of Venice, who were 


i 
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338 DIA'LOGU ER: M. 
moſt eminent both for their Learning and their 
Tove of the publick Good, invited Galileo to come, 
=o and in their Preſence make a Trial of his new In- 
Oy | _ ftruments. He complied with their Deſires, and 
* in a fine Night neither cool or cloudy, he ſhewed 
them with his Teleſcope, the Novelties which Fame 
began to make public, and which the Learned re- 
fuſed to admit of, becauſe they overthrew all their 
Notions. That Night was fatal to the Syſtem of 
Schools; and the perfect Conformity which Galileo 
cauſed: the Venetian Nobility to remark, between 
the new Obſervations and the Syſtem of Copernicus, 
began to give Credit to that Syſtem. Never Con- 
ference was ſo illuſtrious or of greater Concern. 
But nothing hinders us from aſſiſting thereat, and 
* hearing Galileo himſelf ſpeak. Let us in Thought 
be tranſported to the Tower of §t. Mart. The 
Maſter we are going to hear, the Audience, and 
the Newneſs of the Invention, all, in ſhort, concur 
to make us reliſn this Aſtronomical Lecture. 
The Night appointed for the Rendevous is 
dome: The Stars begin to ſparkle on all Sides: 
Their Number and Splendor increaſe on the Dimi- 
nution of the Crepuſcule: The Tubes are mounted 
and pointed: The Lords come upon the Tower: 
Moſt of them already have ſatisfied, one after an- 
other, their firſt Curioſity, by directing the Glaſſes 
towards ſeveral Points of the Heaven. But the 
Planet Venus ſeen after Sun: ſet in the greateſt Di- 
ſtance it can be in with regard to that Star, being 
the fineſt of the Nightly Flambeaux which then 
ſtrike their Eyes; all turn their Attention thither; 
aud their Surprize is extreme, of finding in the 
Glaſs the Figure of Venus obſcured one Half, and 
Fhuorned from Side to Side; inſtead of appearing 
found in the Glaſs as it does in the Eye. How! 
Is then Venus to be eclipſed? But how can that be, 
ben the Earth is not between her and the 5 


4 


that the Deciſion of the great Queſtion which di- 


and his Diſciple Royaumont in the 16th; in ſhort, 
| almoſt all the Aſtronomers haye made the Earth 
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Does ſuch a thing ever happen? Is there any other 
Body beſides the Earth, that can caſt its Shadow , 
on that Planet? Is Venus ever eclipſed? Or has 
Venus its various Phaſes as well the Moon? Has ſne 
alſo her Creſcent and her Full? To all theſe bY | 
ſtions, and a great many others inceſſantly multi- 
plied, here is Galiled's $ Agree. 


| Gentlemen, r e 
"Y is from the Obſervation of this Pharaoh 


vides Aſtronomers does now depend. In order to 
enable you to judge of it, I am firſt to lay before 
you what they have thought about the ans 1m i] 
of the Heavens. We ſhall afterwards come to the 
Uſe that may be made either againſt or in Favour 
of their Sentiments, of the Phaſes which we juſt _ 
now obſerved, and which were not known before 
in the Planet Venus. I cannot entertain the Com- 
pany with a nobler and more agreeable Topic, till 
the /Riſing of the other Planets; in which Lam to | | 
obſerve to you'Singularities no leſs unheard of than 1 
is the Creſcent of Venus. 1 3 
Eudoxus, Ariſtotle, Hipparcbhus, an = 
all the Greeks, who began to ſearch * | The Syttemo | 
into the Order of the Heavens; Pio. Ps 1 | = 
lemy, who in the ſecond Century improved Aftro-. . 
nomy; after him the Arabians; next to theſe . 8 
pbonſo King of Caſtile; Sacro. boſco Profeſſor at 
Paris; Purbach in Auſtria, in the 15th Century, | 


* a as Us A Mei 4 "Y a 5 Fo) 


the unmoveable Centre of the Uniyerſe. They _ 

ſuppoſe that the other Planets revolye round tie 

Earth, in ſo many different Heavens, nearly con- 

centric, and raiſed” one above another, viz, Firſt, 

the Moon; then Mercury, and then in Order, Venus, e 

. dun, Mars, Jupiter, 2 and at laft — EY 
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fixed Stars. It was not an eaſy. Matter, for them 
to conciliate the daily Motion which carries the 
Stars round the Poles of the World from Eaſt to 
Meſt, with another peculiar and very ſlow Motion, 

which carries them away round the Poles of the 
Ecliptic, and from Welt to Eaſt, in the Time of 
25000 Tears; and at the ſame time with a third 
Motion, which hurries them away in a Year, and 
from Eaſt to Weſt, round the Poles of the Eclip- 
tie. They were no leſs at a Loſs, how to recon- 
eile the annual, and the daily Motion of the Syn 
in quite contrary Ways. A new: Difficulty joined 
to theſe, about the particular Courſe. of each indi- 
vidual Planet. They heaped up one Mobile upon 
another, one of which went one Way and the other 
another. After the firſt, Mobile's, they placed 
ſome very large Heavens of ſolid Cryſtal, which 
by rolling one over another, and. by a mutual and 
violent Claſhing, did communicate to, each other 
te univerſal Motion received from the primum 
Mobile; while they by a contrary Motion reſiſted 
this general Impreſſion, and by degrees carried 
away, each after its own Manner, the Planet for 
the Service of which it. was deſigned. Theſe Hea- 
vens were ſolid ; otherwiſe the upper ones could 
have had no Influence on the inferiour to make them 
daily move; and they were of the fineſt Cryſtal, 
becauſe the Light of the Stars could not otherwiſe 
have penetrated the Thickneſs of theſe Arches ap- 
plied one over another, nor have reached our Eyes. 
Many Aſtronomers were ſo moderate, as to be con- 

tented with ſeven or eight different Spheres; while 
others 00 no leſs chan ſeventy of them one in 
another. They no ſooner diſcovered ſome new 
Motion or Effect as yet unknown, but they im- 
mediately patched up a new Sphere. But among 
the reſt, nothing is more arbitrary than their Way 
of explaining, each after his . the 
: Wk 2 7. ; S L 1 0% a Js « 4 : | 1ngu- 
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Singiilaricies of the- Courſe; of the Plano, l 
obſerved of moſt of them, that in a certain Time 


they advanced directly according to the Order of 


the Signs, that is, from Weſt to Eaſt: That they 
after wards are for a while ſtill in the ſame Point of 
the Heaven, and finally, that they ſeem retrograde, 
and to repaſs from Eaſt to Weſt, through many 
of the Points which they had before run ov r. TO 
account for this, they all of them make the Planet 


roll from Weſt to Eaſt on the Border of a little 
Sphere, which they call Epicycle, while the Centre 


of that Sphere rolls the ſame Way on the Arch of 
its Deferent, that is, of the great Heaven which is 
peculiar to it. Whence it happens, according to 
them, that when the Planet aſcends the Top of its 
Epicycle, we ſee it go directly, and according to 
the Motion peculiar to the Heaven thereof. When 
afterwards it deſcends into the Quadrature, or un- 
der. ſide of the Epicycle, it ſeems ſtationary : Be- 
cauſe as much as its Heaven carries it away, ac- 
cording to the Succeſſion. of the Signs, ſo much it 
deviates therefrom, by advancing in the 8 
of its Epicycle contrary to the Succeſſion of the 
Signs. Then, they ſay, it muſt appear retrograde, 
when advancing in the inferiour Part of its Epicycle 
from Eaſt to Weſt, and quicker than its Heaven 
advances from Weſt to Eaſt, it is ſeen going back, 


— 
* 


till it again appears motionleſs and ſtationary; when 


again aſcending the Side of its Epicycle, it adr 
vances one way no more than its Heaven advances 


the contrary way. It is tio. eaſy Task to tell you 


how their Epicycles could move through theſe 
thick Cruſts of Cryſtal: They however found 
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Means to extricate themſelves ; and as they.always 


had their Recourſe to Geometrical Lines, which 
never found any Obſtacle to their Paſſage on Paper; 


the hole paſſed for true Phyſics... IE foretold _ 
Eelipſes, and eee ff the ſevera * 
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” +," Who, aſter that, could have” doubted of their 
h "= che Key of the Structure of the Heavens? 
„5 is true, in order to make all thoſe Pieces move 
„pit as little Inconſiftency as poſſible, eſpecially 
when they were to give their Spheres different Cen- 
tres, they were forced to delineate ſome certain 
Furrows, of to notch on the Arches ſome Groves, 
in which they jointed, and made the Tenons and 
. Mortifes of their Epicycles to flide. All this cele- 
Ria] Joiner's Work, to which others ſtill added 
ſeveral Pieces, fit therein to produce Balancings, or 
| Perpetual goings backward and forward, did ſo 
much diſpleaſe the King of Caf1/z; (who for want of 
_ ſomething better took the whole for good Truth) 
that he one Day ſaid, in the Perplexity which this 
Multiplicity of Orbs and Orbits gave him, that if 
Gop had called him into his Council, the Machine 
of the World would have been much leſs complex. 
This fo diſreſpectful Jeſt is neither for the Honour 
of the Royal Aſtronomer, or that of the Hypo- 
theſis which gave Birth to his Majeſty's Impa- 


Aſtronomers, notwithſtanding the Liberty they 
took to multiply Machines according to their Wants, 
yet never contrived any thing that could account 
for the Appearances of the Motions of Mercury 
and Venus. The brilliant Planet yonder, according 
to Aſtronomers, turns round the Earth as round its 
Centre: But according to Truth it turns round the 
Sun. No Aſtronomer ever ſaw the Earth between 
Venus and the Sun; and I can give you Proofs of 
my having often ſeen Venus beyond the Sun; which 
overthrows their Hypotheſis, and gives me an Oc- 
caſion of propoſing another, more agreeable to the 
Experiments which the Teleſcope proeures us. 
Were it true, that Venus turns round the Barth, it 
ſhould firſt be (as really it is) ſeen to paſs between 
the Sun and the Earth, that is, in . 
. b 5 Xx, The 
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The Earib ſhould alſo be ſometimes ſeen between 
the Sun and Venus which would then be in Oppo- 


happens, ſince Venus is never ſeen” more than "48 


draw near him again, and at laſt is Ioſt in his Rays: © 


But though they ſhould, by their Epicycles and 
Machines, be 7 ble to account for the Appearance, 
according to which Venus never goes more than 


ſition, or 180 Degrees from the Sun; which nevey £2 


4 
* Ly *. 
3 ; 
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Degrees diſtant from the Sun. She then begins ts 


* 
= 


4 


48 Degrees from the Sun, as we now ſes it; theres 
is till an Obſervation, which muſt make us for ever 


diſlike the Order which Ptolemy thought he per- 


ceived in the Heavens. 


The Planet Venus, which you juſt 'ſaw in the 


Teleſcope under the Form of a Creſcent, or rather 


as the Moon when fear a Quarter old, is ſeen thus 


horned, merely becauſe it ſhews us a Part of its 
inlightened Half: 5 begins to draw near its Con- 
junction. In a few Weeks you will ſee that Cre 
cent grow leſs, and diſappear at laſt,” When the 
Planet coming down between the Sun and the Earth; 


N 


ſhall turn its whole dark Half towards the Earth. - 
By degrees ſhe will diſengage herſelf from the Rays 
of the Sun; and being more Weſterly than he, we 


ſhall no longer ſee. her at Night, but in the Morn- 
ing. She will be ſeen ſooner than the Sun; ſince 


the Sun being then more towards the Eaſt, will not 


appear above the Horizon till after her. But the 


more. you ſhall then obſerve her Progrefs in the. 


Morning, the larger and rounder you will ſee her 
every Day. The Teleſcope will make you ſee her 
almoſt wholly, or like the Moon near its Full: 
Which can proceed from no other Cauſe,” but her 


ſhewing, us at that Time almoſt her whole inlighten- 


ed Half. The fulter ſhe becomes, the more ſhe is 


then ſeen to approach the Sun. You are ſenſible, 


(hl were the then between the Sun and us, the 


could not be ſeen at all; ſinee her whole inlightened-. 
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3% DIALOGUE M. 
HFalf would then be turned towards the Sun. If 
ten ſhe is ſeen almoſt intire, and drawing near the 


3 


_ - * Sun, it is becauſe ſhe is beyond the Sun; in which 


Caſe we muſt needs ſee her on the inlightened Side: 


She then turns round the Sun, not round the Earth; 


and if ſo, we muſt of Courſe find the Proof of it 
in the Decreaſe of her Brightneſs, which muſt be 


ptoportioned to her Diſtance. Now, that ſhe is, 


Vith regard to us, as much diſengaged from the 
Rays of the Sun as ſhe poſſibly can be, and draw- 


ing near us, her Splendor muſt be very great. Of 
this you are no convinced, by the bare Teſtimony 
of your Eyes. On the contrary, when three 
Months hence ſhe ſhall be near her Full again, 
though ſeen in front, ſhe muſt be much leſs brilliant, 


becauſe we then ſhall ſee her only in the Neighbour- 
hood of the Sun, and with regard to the Earth, 


more remote by the whole Diameter of her own 


Orbit. Of this I was alſo: informed by the Tele- 
ſcope; and daily Experience may convince you 
of the ſame. Therefore Mercury and Venus (for 


it is with the one as with the other) do not turn 


round the Earth. Theſe two Planets, and very 
 Hkely all the reſt, have the Sun for their Centre. 
Piolemys Hypotheſis is then demoliſhed; and with- 
dut coming to a Confutation of whatever is therein 
advanced, it is ſelf-evident, that Aftronqmical Ob- 


ſervations claſh with it, and therefore jt muſt be for 


e ol CH G71 5 
It is not enough far me, to have demonſtrated 
the Falſhood of that Syſtem: I muſt yet replace it 
by another Hypotheſis leſs e and more 
agreeable to Appearances, But 


beg of you, 


b Gentlemen, to remember, that the new Order [ 
now offer, you, thaugh more ſatis factory in all re- 
* 8 but a bart Suppoſition. The 
Heaven may be very different from what I take it 


| 49 be. I give. von my Thoughts only as 5 
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and would willingly, if poſſible, be at [Variance 
with nobody. 


- FRE Ground of that Hypotheſis is not mine. 
I am ſatisfied, Gentlemen, with che Pleaſure (in- 


deed: not inconfiderable) of communicating, to you 
the Proofs which make it acceptable, by Thewing 
you in the Heaven with this new Inſtrument, 'what 
the Eye, without that Help, could not diftin- 
guiſh There before, and what would have given to 
the Author YM: that Hypotheſis much, greater, Con- 
fidence. 

It conſiſts in ſaying, that the Heaven and the 
Stars, with regard to us, are perfectly at Reſt, and 
that the Motions by us aſcribed to them, proceed 
only from the Earth, which moves on its Axis, 
and is with the other Planets carried away round 
the Sun as their common Centre. This Idea is very 
far from being new, but it met with too great a 
Reſiſtance from the univerſal Prejudice, to be able 
to gain any Credit, The Py/bagoreans, aboye 500 
Years before CHRIST, Re it in a very mylte- 


rious manner, as they did all their other Opinions. 


Aﬀerwards Pbilolaus, Ariſtarchus, and above all, 
Cleanibes of Samos, ſcandalized a multitude of Peo- 
ple, by openly, teaching, “ That the Heaven was 
* ar Reſt, and that it was the Earth, which was 
* carried round the Sun according to the Line of 
e the Ecliptic, daily turning on its own Axis ®. ” 
This Opinion was almoſt forgot till the laſt Cen- 
tury, when Cardinal Cuſa revived it. But neither 


he, or any of thoſe who maintained it before him, 


had obſerved enough to have a Right to overthrow 
the old | Hypotheſis, which had been of fo long 


ſtanding, and was thought to be founded on Ge | ; 


Teſtimony of the Eyes. 
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Ar laſt Copernicus, born in the Year 1472, at 
Thorn a City of Poland, and a Canon of the Church 
of Warmie, ruminated on this Opinion again, 
cleared it perfectly, and by aſſiduous Obſervations 
found it wholly agreeable to the State of the Hea- 

vens; and having given his Books of the Revolu- 
tions, after thirty Years. Labour, he ſurprized all 
the underſtanding and attentive Part of Mankind, 
by making them perceive a moſt wonderful Ex- 
actneſs and Simplicity, in an Opinion hitherto re- 
jected as abſurd. The Sum and Subſtance which 1 
ſhall here gie you of it, will, I hope, neither be 
; long or needle 5 v | = 1 5 
5 It is a conſtant Rule of Nature, 
Thy Syſtem tha we ſee thoſe Objects turn or move, 
: © _ whoſe Images change their Phaces in 
our Eyes, or paſs from one Point of the Eye to 
the other, without moving the Eye or the Head. 
It is another Rule of Nature perfectly agreeable to 
the firſt, that Objects appear to us fixed, when their 
Images remain painted in our Eyes on the ſame 
Points of the Retina, without varying. Thence it 
happens, that fitting in a Boat, all Parts of which 
are always in the ſame Situation, both with regard 
to themſelves, and with regard to us, and the 
Image of which conſequently does not change its 
Place in our Eye, we then ſee that Boat as un- 
moved, though it be continually in Motion. On 
the contrary, the Images of the Tower of St. Mark, 


ol the Steeples of Venice, and of the Trees that 


ſurround your Terraſſes, change their Places in our 
Eyes, and paſs from one Point to another, accord- 
ing as the Gondola brings us near thoſe Objects, 
makes us paſs by, or cafries us from them. By a 
neceſſary Conſequence of this Motion of the 
IlImages, it always happens, that we perceive all the 
Obßects which, 9 correſpond to them, as 
though in Motion. We ſce the Town, IN 

| | | 45 
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and the Trees on the Water-ſide coming towards 
and paſſing before, or 'afterwards going from us; 


while it is ourſelves who leave the Port. 


Provebimur portu; terraque urbeſque recedun. 


Let us now apply this Obſervation to the Syſtems 
of Nature. If inſtead of making the Sun, the 
Stars, and the immenſe Number of the celeſtial 
Bodies, to turn round and be for the Service of the 


* 


Earth, which is but a Point in Compariſon, it had 


been the Pleaſure of the Author of all Things, to 
make the Earth and other Planets turn round the 
Sun for ſeveral Months together, and each of them 
turn in a few Hours on its own Axis; we then 
ſhould ſee Things go juſt as we now do. The 
Expence would be but very little, and yet the 
Effects be equally magnificent. The Stars and the 
Sun, though conſtantly fixed in one Place without 
ever leaving of it, would appear to us to aſcend, 
to go down, and then hide themſelves. The Earth, 
though conſtantly advancing in a great Circle round 
the Sun, and making every four and twenty Hours 
a whole Revolution on itſelf, would ſeem to us per- 
fectly ſtill. It is plain that the Earth would appear 


unmoved, ſince all the Points which we ſee on the 


Earth being always in the ſame Order, both among 
themſelves and” with regard to us, the Images of 


them painted in our Eyes would never change their 


Place at any time. On the contrary, the Sun, the 
Planets,” and the Stars, would ſeem to us perpetual- 
ly coming up or going down, according as their 
| Images. ſhould come and place themſelves in the 


N 
* 


lower or higher Part of our Eye. The Planets, 


eſpecially, having a peculiar Courſe of their own, 
white our Earth has alſo its proper Motion, would 
ſeem to us to have the greateſt; Variety of. Motions, 
though they had indeed but one, and that very 
OM; | uniform. 


— 
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uniform. Let us begin with the clearing of this 
Point, the moſt difficult of all; after which, the 


 gaily and annual Motion will no longer be per- 


nomer, ont 


* 


plexing to us. BR | h 
1 Nothing in the World can be more iptricate 
_ than the Courſe of the Planets in Ptolemy's Hypo- 

then: Nothing, on the contrary, is more ſimple 
than all the Directions, Stations, and Retrograda- 
tions of the Planets, in Copernicus's Syſtem. Give 

me Leave, Gentlemen, in order to make you ſen- 
ſible of the i portant Doctrine of the Poliſþ Aſtro- 
| apparent Irregularities of the Planets, 
| here to chuſe three or four Objects on the Platform 
of this Tower, and at Pleaſure to make them 
move round an unmoveable Point, which I will 
call the Sun. The illuſtrious Lord Sagredo *; quiet · 
ly ſittiog in the Middle of this Place, will be ſo 
good to ſtand to us in lieu of that Star. He ſhall, 
I he pleaſes, have both the Function and the Name 
of it, ſince he conveys. Joy and Light wherever he 
goes. Let us take the: Footman Veroneſe, which 
1 here with his Flambeau, to repreſent the 
Planet Venus. I ſhall. indifferently call him Venus 
or Veron ſe. As for me, I ſhall be the Earth, and 
in whatever I ſhall ſay of the Motions of our Globe, 
_ » Galileo or the Earth ſhall be but one and the ſame 
Thing. Let Yeron?ſe. turn in ſix or ſeven Minutes 
round the Lord Sagredo at a reaſonable Diſtance: 
TI ſhall at à further Diſtance make the ſame Circuit 
in twelve Minutes: So that he will double or com- 
plete almoſt two Revolutions, while I ſhall make 
but one. Veroneſe, as he goes, ſhall always turn 
himſelf towards the Sun, in order to imitate with 
his Face the inlightened half of the Planet, and 
| r 7 FVV 
That Venetian Lord had. a very tender Love for Galilea, 
and he is one of the Perſons whom the great Aſtronomer in- 
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with the hinder Part of his Head that half of Venus 


which remains darkened. Here is. now the Reſult 
of the Concourſe of our two different Courſes. -- 


| Now that Veron?ſe. is almoſt between the Sun and 


me, I ſee the Sun; but Yerone/e's Face, which is 
turned towards the Sun, is wholly hidden from me. 
The Planet is then inviſible, as it draws near to its 
Conjunction. Veronò ſe goes faſter than me: He 
paſſes under the Sun; He goes ſomewhat from me 
on the Right, and I begin to ſee his Face in profil: 
This is the Creſcent of Venus. As he advances, and 
is ready to get behind the Sun, ſtill looking at him, 
he turns his full Face towards me: I then ſee Venus 
at full, or nearly ſo. I ſee her ſo, only becauſe ſhe 
turns, not indeed round me, but round the Sun. 
When /eroneſe (fill going before me, ſince he goes 
twice as faſt) ſhall have diſappeared a while, being 
hid behind the Sun, I ſhall ſoon ſee him appe 
again in full to the Left of that Star. As he 
come down towards me, ſtill looking on the 
Sun, I ſhall ſee his Side-face, till he wholly diſap- 
| pears again, by placing himſelf directly between 
the Sun and me. In which Situation he offers to 
my View only the hinder Part of his Head. Tou 
then have here the Diverſity of the Appearances of 
Venus, ſuch as the Teleſcope diſcovers them to you, 
very well deduced from the Circuit of Venus round 
the Sun; and the Neceſſity of that Circuit demon- 
ſtrated by Phaſes which ſuppoſe its b For 
the Earth being never between Venus and the Sun; 
if the inlightened Half of that Planet may be ſeen 
almoſt full, that can only be when the Earth is 
on this Side the Sun, and when Venus proceeding 
oa oh other Side of that Star, is ready to paſs be- 
ln the ſecond Place, I beg of the Company to 
extend their Sight along the Parapet which-crowns 
the Tower, and there to remark from the TE 2 
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Left a Series of Points; for Inftance, the Stones 
which I have chalked and marked A, B, C, D, E, F, 
and as many more as the Company ſhall think fit. 
> When Yeroneſe makes half of his Courſe from 
2 Right to Left on the other Side the Sun, and 1 
. make the quarter Part of mine on this; J ſee his 
Flambeau e paſs from the Right to the 
Left, under the Stones A, B, C, D, E, F. But 
when afterwards, continuing his Circuit, he comes 
down, and places himſelf between the Sun and me, 
I ſee him paſs from the Left to the Right, over- 
againſt the Points F, E, D, C, B, A. And though 
he proceeds in an uniform Courſe, I ſee him run- 
ning over the ſame Points of the Parapet, in a 
Way quite conttary to the foregoing. 


ry 
— 


* 


If chen I ſee in the Heaven the Planet Venus, or 
any other, paſs under the Stars A, B, C/7D; and 
afterwards ſee it turn back and paſs again by D, C, 
B, A; it is not becauſe it keeps not a regular 
Courſe, as that of Yeron?/e was, but that Variety 
of Appearances proceeds from its turning round 
the Sun, and from the Earth's doing the ſame, but 
Venus faſter, and the Earth ſlower; whence follows 
the Diverſity of Aſpects, and an Appearance of 
Ixrregularity. e FR 
Now let us make uſe of a Figure, where I have 
delineated all thoſe Things at large and in a regular 
manner; in order to put ſomething of Exactneſs in 
the Order of the celeſtial Appearances, which I 
have as yet only sketched out. The underſtanding 
of this Figure, though it be Geometrical, yet ſup- 
poſes no Knowledge of Geometry. Thoſe who 
govern Nations have little time to draw Lines, 
or to work with Compaſſes. It is our Buſineſs to 
render Truth palpable to them, without 3 
them with enigmatic Demonſtrations. I ſhall be 
contented, with only diſtributing to the Company, 
ſuch Figures as will plainly expreſs * 
N | cations 
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Stations and Retrogradations of the Planets -. 
They may afterwards examine them at Leiſure 
with the Explanation thereto annexed, and there 
remark on one Hand the amazing F ruitfulneſs of 
the Copernican Syſtem, which accounts for every 
thing with one and the ſame Principle, and on the 
other, its perfect Agreement with the Phenomena 
which Copernicus, for want of the Aſſiſtance of the 
Teleſcope, never knew. „„ 
In Copernicus Time, his Adverſaries thought, 
themſelves to have a complete Advantage over 
him, by telling him, that if the Heaven was 
ordered as he pretended, Venus and Mercury muſt 
vary their Phaſes as the Moon did; that Mars in 
Oppoſition, that is, drawing near the Earth placed 
between him and the Sun, ſhould appear much 


bigger, and that that Planet ſhould, on the contrary, 


ſenſibly diminiſh, when it ſhould get behind the 
Sun, and recede from us by the Whole Diameter 
of the terreſtrial Orbit. Copernicus agreed with 
them, that theſe Conſequences were juſtly drawn; 
and he attributed the Cauſe of the Inequality of 
the Appearances to the Structure of our Eyes, 
and to thoſe radiating Crowns, which hinder us 
from judging either of the Bigneſs, or of the exact 
Form of Stars. i TO ant 
How great would have been the Tranſports of 
that great Man, had he been able, like ourſelves, 


to perceive the Full and the Creſcent of Venus, of 


which he found the Neceſſity, without being able 
to convince, others of the ſame! He would imme- 
diately and for ever have ruined the Syſtem of the 
Schools, which makes Mars to turn round the 
Earth at an uniform Diſtance; had he but ſcen 
that Planet, ſuch as our Teleſcopes ſhew it us, viz. 

ſometimes receding from the Earth by a prodigious 


es the Explanation at the End of this Volume. 
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3 Diſtance, and diminiſhing both in Shape and Splen- 
dor, as it draws near its Conjunction on the other 
 _ Side the Sun; then gradually appearing fifty 
|. fixty times bigger, as it arrives towards its Oppo, 
4 fition, and again draws very near the Earth placed 
between! it and the dun. | 
| He would have been ſtill more vleaſed, to have 
: diſcovered the four ſmall Moons which turn round 
Jupiter; ſince they ſhew, that our Earth in all 
= reſpects reſembles any other Planet; and that as 
' © _ Fupiter has four Planets of the ſecundary Order, 
inſeparably bound to its Service, that is, four ſmall 
Moons defigned to light it during the Night of its 
obſcure Half, ſo has the Earth a ſubordinate Planet, 
| which performs the fame Functions for her ſake. 
. Nay, who knows but Men, with Inſtruments ter 
” — till chan mine, will, one Day or other diſcover, 
that Saturn, in its extreme Remoteneſs from the 
Sun, was ftill better, provided with the Help of 
nightly Flambeaux? I have already begun to ob- | 
| ſerve there a ſort of double Handle, which reflects 
à very great Light chereupon *, In ſhort, what- 
ever I daily perceive in the Heavens, becomes a 
new Proof of the Solidity and Exactneſs of that 
Syſtem, '' which places the Sun in the Centre of the 
Planetary World, and makes the terreſtrial Globe 
turn round him like the other five Planets. 
After this Illustration both on the Order and, 
. Courſe of Planers, the reft of the Hypor heſis, | 
which accounts for the diurnal Motion of the n 
Heaven, and for the Unequality of Days and Sea 
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the Extremities of the luminous Ring wherewith we ſee that 
Planet wholly, incompaſſed, when it is turned another Way. 
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| ſons, becomes an Amuſement to divert the Mind 
rather than a Study. 


1 have cauſed here an oval 79 (A) * to be 
Fir whoſe Plane may be looked upon as making 
a Part of the Platic of the Ecliptic. We may lengthen 
this Plane out in Imagination, and make it reach to 
the Middle of the twelve celeſtial Signs. | 
The oval Circumference- of the Table repre- 3 
ſents well enough the Orbit or Path, which the a | 
Body of che Earth follows and deſcribes. in a Year | 
round the Sun. = | 
That whole Citcumference is divided into twelve. | 
' Portions, ſubdivided each into thirty Degrees, to | 
make them correſpond with the twelve celeſtial 
Signs, which I ſuppoſe to be over- againſt them | 
among the fixed Stars. I have been content with | 
delineating the” compendious Figures of the ele | 4 
Signs on the Edges of the Table. | 2 | 
At-a ſmall Biſtance from the exact Midele * i 
that Table, or terreſtrial Orbir, and not jufl in 
the Centre, I put half an Orange, to repreſent 
the Sun (8), the other Half of which may be ſop - 
poſed hidden under the Table. i 
T cauſed two Iron-pins to > go through the Orange = 
and. the Table; the one (B) perpendicular tothe | 
Plane of the Ecliptie; and which I call the Axis f 
the Ecliptic; the other (C) inclined to the fore- 
going, and making therewith an Angle of 23 De- 
Srees and a half, or, which is the ſame thing, an 
Angle of 66 Degrees and a half with the Plane. 
This 1 call the Axis. of the World: Not that the | 
Planetary World reyolves on that Axis, but only 
do give us here the Idea and the invariable Rule of  .. 
oF Direction we are going to aſſign to the Axis 
che Earth, round which we Are We to believe 
* the World turns. 
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Let us now bring near the Edge of our Table 
x the exact Middle ot this little terreſtrial Globe T, 
5 and moving it cloſe to che Edge along the twelve 
Signs that divide the Oval, let us cauſe it to make 
a Whole Turn round ir. This very ſenſibly repre- 
ſents the Earth Advancing in its annual Orbit round 
the Sun. 
It is plain at i Sight, that if the Earth T be 
. under e Sign of Libra, it will ſee the Sun under 
8 that of Aries. When it paſſes, under the Scorpion, 
the Sun will appear. under Taurus, and ſo on. 
2. The Earth, by advancing from 
Or, Weſt to Eaſt, will by little and little 
; ſee all the Stars move from Eaft to 
| Planets. | 
5 3 Welt. and in a Year's time will eom- | 
23 5 this Revolution round the Axis of the eli 
tic, becauſe it is alſo the Axis of the terreſtrial 
Orbit. There is no Man but has often Noh 
- towards the Eaſt, at the 9 5 of Night in 
- Autumn, the Hyad:s 1 as e Vin the Sign 
"Fan and pretty near the Place the Platoon 
or Cluſter of the Pleiades, Some Months after 
they appear to be pretty high at the Beginning ef 
the Nighr, aud from one Night to another, they 
. infenfibly draw more and mgge to the Weſt. They 
then appear to move in the Compaſs. of a Year 
ES S from Eaſt to Weſt, becauſe the Eafth recedes from 
* NT one of them'i in the contrary Direction. 
1 It is not thus with the Sun. 1 paſs under, 15 
not round the Stars, whereas .I abſolutely. turn 
round the Sun. . He: reſembles 'a Flambeaù in the 
Middle of à large Hall, As I walk round th: 
Flambeau my Eyes. ſee it on ſome of the Poins 
of che Wall which bounds my Sight. If there tre 
twelve Chairs bund the Hall ranged in the follow 
IT ing Order, 1, a, 85 4. , 6, 7 8, 9, 10, 11/12. 
When I ſhall paſs. by the Chairs 15 2. 3; 4, 55 ö, 
TAG ſee * blaze TT: 75 8, 9 Fours 42 #1 
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and when 1 paſs before 7, 8, 9, 10, 11, 12, 1 
ſhall perceive the Flambeau ſucceſſively againſt 


1, 23 3, 4, 5; 6, It then makes; or appears to 


make oppoſite to me, the ſame Motions as 1 do. 
In like manner, when we paſs together with che 
Earth under the thirty Degrees of Libra in the fol- 


lowing Order, A, B, C, D, Sc. from Weſt to 
Eaſt, we needs muſt ſee the Sun under the Degrees 


of Aries in the ſame Order, A, B, C, D, Ce. 
from Weſt to Eaſt. He muſt then appear to make 
his annual Courſe from Weſt to Eaſt, and daily 
advance forward therein, according to the Succeſ- 
ſion of the Signs. 5 

3. But while the Stars ſeem annually to move 
Weſtward, and the Sun annually Eaſtward round 
che Axis of the Ecliptic, the Whole ſeems every 


four and twenty Hours to revolve from Eaſt ta 


Weſt round the Axis of the Earth: A Diverſity 
which can proceed from no other Cauſe, but the 
twofold Motion of the Earth revolving in one Year 


on its Orbit round the Axis of the Ecliptic, and in 


twenty four Hours on itſelf, chat i is, round 1 its n 
Axis, 5 
4. If the Portion of the x Seth Conſtellations 
is made a ſmall mager larger than the other Half, 
and the Sun be not exactly in the middle of the 


Orbit, the Earth being ſeven or eight Days 
longer! in the Southern Signs, ſhall ſee the Sun eight 


Days longer 1n the Northern, as 18 Ae ke to Ex- 
erience. ay 5 er 
5. When the Earth, yearly advaneing in her 
Orbit; keeps the Axis on which it revolves every 
four and twenty Hours perfectly right and parallel 


to the Axis of xhe Ecliptic, without inclining W 
either Side, then will the Sun and Stars always Keep 


an uniform Aspect with regard to all Nations. 


Days. ſhall be neither ſhorter or longer in one Sca- 
N than in another 3 and Seaſons will always be the 
| | Aa 2 | ſame, 3 
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lightened Half which is towards the Sun, and of 


1 o 
- . 4 
6 


ſame, or rather, there will be but one Seaſon. 


The only Variation of the Heaven will conſiſt in 


the annual Progreſs of the Stars towards the Weſt, 
and of the Sun towards the Eaſt: But the Points 
of the Riſing and Setting will not change. It is 
ſelf· evident, that this is not the Oeconomy of the 


. F 3 | 

Ins order to underſtand, and to fi 

The ov at once the Inequality of Days 100 
-and Dr. Seaſons, we need only to inchne 55 
Axis of the Earth twenty three De- 
grees and a Half to the Axis of the Ecliptic; al- 
ways keeping that Axis parallel to that of the 
World (C), and to obſerve well the Points of the 
Globe, where the Half which is inlightened by the 
Sun, terminates. The inclining of the terreſtrial 
Axis, the conſtant Paralleliſm of that Axis, and 
the greater or leſs Remoteneſs of the ſolar Horizon 
with regard to that Axis, are the Source of the 
Inequality of Nays and Seaſons. Dn a ds. 
Let us, by the Aſſiſtance of a Figure, render 
this ſolar, Horizon, and all ita Viciſſitudes or 
Changes of Place, more eaſy to be conceived. 


This Paſt- board II, S, Which I have made into 
half a Circle, being perpendicularly placed on 
the Middle of the terreſtrial Globe, may be a very 


jult Repreſentation to you of the Edges of the in- 


the obſcure Half which is on the other Side. I 
ſhall call this Paſte- board the ſolar Horizon, I 


- have faſtened the two Legs of the Semi circle H. S, 
with two little Supporters in the Form of Shoulder- 
pieces; that we may be able to fix it, ſo as to 
make it ſtand at Pleaſure, on what Place ſoever of 
the terreſtrial Horizon we ſhall think fit. Inſtead 
of ea whole. Circle, which we ſhould have to re- 
. preſent. the Half of the Earth inlightened by the 
Sun, I am contented wich a Semi circle, that I 


may 
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may make it flide more eaſily, and put it where- 
ever I pleaſe. Imagination may prolong it under | 
the Globe, and ſupply the reſt. "7 | 
Let us place the Earth T under Aries, with the ; 

Axis N, M, parallel not to the Axis of the Eclip- | 

tic B, but to that of the World C; and the 

ſolar Horizon facing the Sun. In this Situation, | 
the Axis of the Earth N, M, lies in the Plane of = 


the ſolar Horizon, that is, that the Arctic Pole N, | 
may be exactly at the Border of the ſolar Horizon n= 
on one Side, and the Antarctic Pole M, at the Sun | 
Part and Border of the ſame Circle, which marks 


che Limits of the Night and the Day. The Sun 
cannot 1 any Thing more by his immediate | 
Light. All the Points of the Earth, by revolving | 
round that Axis in four and twenty Hours, viſibly | 
make half of their Revolutions in the inlightened = | 
Part, and the other Half in the obſcure” Part. | 
There is then that Day, viz. the 23d of Sep- | 
tember, an univerſal Equinox; whence the Sign un- 
der which the Sun then ſeems to be, has borrowed 
ts Name of Libra, or the Scaies. By changing SY 
the Earth's Place, and bringing it to rhe firſt De- 
gree” of Taurus, you fee that the inlightened Half 
5 no longer the ſame. The Borders of it neceſ- 
farily bave flid, as it were, to other Points. We 
are obliged to place the ſolar Horizon in ſuch 
a manner, that it may exactly face the Sun. If you 
turn both the Axis of the Earth and the ſolar Hori- 
ron in ſuch a manner, that the one does not leave 
the other, it makes a Situation intirely like the fore- 
going, and you will again have an Equality of Days 
and Nights; fince all the Points of the Globe will, 
in their daily Revolution, be as much above as be- 
low the ſolar” Horizon. But if the Axis of the 
Earth N, M, ſhall remain parallel to that of the 
World C, while the ſolar Horizon changes its Place; 
chen every thivg changes with it. The ſolar Ho- 
* Aa 3 rizon 
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rizon cuts the Axis at the Centre; ſo that one half 
. of the Axis M is on this Side the ſolar Horizon 
towards the Sun, and the other. Half on the oppo- 
ſite Side. One of the two Poles is then more and 
more engaged in the inlightened Half, and the other 
Pole ſinks more and: more into the obſcure Part. 
We now begin to ſee,. that the Points or Nations 
which turn together with the Earth towards the 
Pole that looks towards the Sun, may be longer 
in the inlightened Half than in the other. But 
this will become more evident by placing the Earth 
under the Sign Cancer, She then ſees the Sun under 
Capricorn; and keeping her Axis parallel to her 
foregoing Situation, or to the Axis of the World 


C), ſhe removes her arctic Pole N from the Sun, 


and, inclines her antarctic Pole M twenty three De- 
grees and a half towards the Star. Had ſſiie her 
Axis Parallel to that of the Ecliptic, ſhe would ſee 
the Sun paſs through all the Points of the Equator: 
But having then her Axis op the Side M, inclined 
twenty three Degrees and a half towards the Sun, 
he ſees him twenty three Degrees and a half above 

ber Aquator; and as ſhe on that Day, viz, the 
22d of December, preſents to him, in her Revolu- 
tion from Weſt to Eaſt, Points always diſtant 
twenty three Degrees and a half from the Æquator; 


_ © © the Sun will from Eaſt to Weſt, appear to delineate 


the Tropic of Capricorn. If thence the terreſtrial 
Globe T ſucceſſively advances. under Libra; the 
Circle of the ſolar Horizon, in order to face the 
Sun, changes its Place a little, forms a ſmaller 
Angle with the Poles, and at laſt approaches them 
anew, or joins them again, when the Earth, being 
under Libra, ſees the Sun in Aries. That Day, 
which is the 21ſt of March, the two Poles again 
cut tbe two Sides of the Horizon: Neither of the 
Poles is inclined towards the Sun, which by neceſ- 
© Ffary Conſequence muſt fall upon one Point of the 

Ono cg Wore Wes io by th Æquator: 
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Aquator; And as the. Earth, in its Revolution 
brings on all the Points which are atan equal Di 
ſtance from the Poles, the Sun, on that Day ſeems 
to deſcribe the Equator. Beſides, alf the Points 
of the Globe, by ſucceſſively going up and down, 
are as long above as they are below the ſolar Hori: 
zon, They then have all twelye Hours Day, ant 
as much Night, oß the 21ſt of Marth 

The very next Day the folar Horizon changes 
its Place; but the Axis is not altered! in the leaſt. 
The ſolar Horizon does then begin to recede there 
from, and to leave the Arctic Pole. N, which re- 
mains elevated in the inlightened Half; whereas the 


other Pole M begins. to be immerſed ' in the 0b 


ſcure Half, The ſolar Horizon every Day recedes 
from the Arctic Pole, till the Earth being placed 
under Capricorn, the Limits of me folar Horizon 
are diſtant 23 Degrees and a half f 3 5 the Areti 
Pole N., g 

In tbis Situation, wherein all is "very obvious, let 

chuſe three or four Points, or three or four 
88 differently ſituated, in order to know 
what will happen on this Occalion to them. Let 


us, for- Inſtance, take thoſe under the Poles, thoſe 


Who live undef the. Polar Circle, thoſe under th 
Tropic; and alk, thoſe. who, dwell under the 
Aquator. 

1 Thaſe who are under the Pole N. or chat haye 
the celeſtial Pole for their Zenith have the qua- 
tor for their peculiar Horizon. Now the Æquat 
here, is twenty three Degrees and a half below ite 
Sun: They then ſee bim revolye round chem ät 
the Height of twenty three Degrees and a: half 
above. their Horizon. There have been already 
three Months ſince theſe Peo le game to the Verge 
of the inlightened Half, TP they. will de 1 
other Months more Herne they reach the other 
5 of Ut Half: They have then a Py. lix 
NY A4 Manthe 
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Months long. They will be afterwards Gx Mon the, | 


or nearly ſo, under the ſolar Horizon; and conſe- 


— * 


3 geeatly all that Time without ſeeing the Sun. The 


eople next the Pole, making their daily Revolu- 
tion between the Axis and the ſolar Horizon, will 
be ſeveral Months together without touching the 
ſolar Horizon; and conſequently have a Day ſeve- 
ral Months long. For this Reaſon they diſtinguiſh 

b the Climates towards the Poles. t 
. Months, that is, in Degrees, or by 
ay Nations, the Days of which may, 


wk." 


» 


1 


amon themſelves, differ by the Space of one or 


more Months. . 

2. What A happen to thoſe who are under the 
Polar Circle? Since they are twenty three Degrees 
and a half diſtant from the Pole, and the Pole is as 
much diſtant from the ſolar Horizon; all thoſe 
who are under the Circle, or at that Diſtance from 
the Pole, ſhall on the twenty ſecond of June make 
their diurnal Revolution round the Axis, without 
paſling under the ſolar Bolten They will indeed 
come cloſe, or graze upon, but not touch it: They 
N will have one Day four and twenty Hours long; 
and thoſe who are ſomewhat leſs remote from the 
Pole, may be ſeyeral Days together without de- 


Tceending under the ſolar Horizon, Theſe may 


ten among themſelves. be diſtin- 
PailyClimates- guiſhed. by daily Climates, that is, 
-*—-*.,. *_ Climates where the Increaſe of the 
Light ſhall come to one, two or three, or even 
more Days long. JJC 
3. But all ſuch as are four and twenty Degrees, 


and more, remote from the Pole, even as far ag 


"the Equator, make with the Earth a Revolution, 
"the greateſt Part of which is in the inlightened 
Half, and the ſmalleſt Part below. All theſe Peo- 
ple baye then unequal Days and Nights: None of 
ther e loursJong 3 be. 
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upon che under Part of the ſolar Horizon. For 
this Reaſch, from che Equator to the polar Circle, 
hey recku tlie Incrrafings* of the Light from 
8 to Country by hourly Cli- _ 2 


mates; and they Th 55 a new Cli- Hourly | _ 


ay is on the * 


mate, Wbereur the 1 2 
twenty ſecond of June, half an Hour longer than 
in the precedim Climate, beginning from the 
Ee, where \he Day is at all times twelve 


t Dieafier chan the Determination 
the Day, and of the Dimi- 
fron the Equator "ra; the Pole. 


nution of Night 
Except che two-Da | 
depends-on the Sifuatioh of rhe Earthly Axis, and 
when the Equinox i widyerſil;-che faid Horizon 
every Day ofthe Near cuts tie terreftelal A xis through 


— — 


the Centre, which-is the ame” with the Centre 


of the -quitor, - Each "Polit and Nation under 


the Zquaror, Is then ver twelte Hours Above, and 
twelve Houfs under, the inlichcened” Half; che 
ſolar Horizon making with the Axis an Angle, 
which always creaſes from the Iquinox to the 


Solſtice, where it is twenty three Degrees and a 


half. The Pay muſt needs always itgreaſe to that 


Solſtice, in the Half which*Jooks towards rhe Sun, 
and that JncreaGing muſt be Sberg Day Petr and 
greater from the Aquazar to the Pole. N | 
Let us chuſe out à Point or a'Place d 
twenty three Degrees and a half above the 


2 


22 
ed 


tor, that is, under the Tropic of Cancers, fox in- 
ſtance, Syenna, a City on the Confines bf Egipt ind 


 4b»ſſnia, being brought to the Border af the ſokr 


Horton, it will deſcribe from Weſt to Eaſt, 1 
Circle parallel to the quator, and on the twenty 


ſecond Day of June will ſee the Sun paſs juſt over 
it in a contrary Direction. Suppoſe we have a mind 
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to know, how long the Day will be at Syenna. 
A plain Circle T may here ſerve inſtead ofa Globe. 
We may divide each of the Parallels tjat croſs it 
Bo twelve equal Portions, to reprefnt twelve 

lours, or one half of the daily Revoktion. We 
then have, from the Point marked oit 14, where 
Syenna is fituated, to the Axis C, ix Portions or 
Jours. Let us reckon fix other Aours from the 
\xis to the other Border. But e muſt ſubtract 
from. theſe laſt ſix Hours, , wharis under the ſolar 
Horizon, ſince it is the Night which is about five 
Hors There remains an CVer- plus, which you 
fee in the Angle between ne Axis C, and the 
ſolar Horizon H S, which s an Hour's Day more 
2 be added to the other fix. But we fee in that 


Circle but one half of te Revolution: We muſt 


therefore double the Suns, and we ſhall have for 


8 Syenna fourteen Hours of Day, and ten Hours of 


Night. And what 1 jave faid of the Northern He- 


. miſphere, the Company may apply to the Progreſs 


of the Night and Day in the Southern Hemiſphere. 
Thus all the Moons ſo various of the Stars and 
the Sun, the Inquality of. Seaſons and Days, in a 
Word, all the Variations of the Heaven, are a plain 
Conſequence of the annual P aſſage of the Earth 
round the Sin, and of her Revolution in four an 
twenty . Hoars, round her own Axis, invariably. di- 
rected and pointing towards the North, 
There remains but one Phænome- 
13 non, which, I have not yet account- 
quinoxs. ./ ed for. The celeſtial Signs, in a cer- 
d tain Number of Years, ſeem by little 
and little to quit the Points under which they were 
ſeen before, and with regard to the Points of the 
E to recede ſeveral Degrees towards the 
Eaſt. In order to account for this Preceſſion, it 
will be ſufficient to conceive, that in a very long 
Series of Ages, the Axis of the Earth inſenſibly 
| 99 changes 
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changes its Place, and. deſcribes a very ſmall Circle 
from Eaſt to Weſt. So all the Motions. of the 
Heavens, which are ſo contrary, and would be ſo 


difficult ro be made to agree, were they real, want 
no manner of Reconciliation, becauſe they are only 


apparent, and the ; Appearances have no other 
Origin. than the Diverſity of the Motions of our 


Earth, Let a Water-man, in order to amuſe his 
People, make his Gondola whirl about as he paſſes 
before the Tower. of Si. Mart; his Paſſengers will 


ſee the Tower advance, then paſs before them, 


then go back; and they at the ſame time will every 
Moment ſee it turn round them. Muſt they 
therefore buſy themſelves about reconciling the 
ſeveral Motions of the Tower? Sure it did not ſtir 
from its Place, and all theſe Appearances haye their 


Origin, both in the ſucceſſive. Progreſſion, A903 in 


the turning of the Gondola. 
But the Planet Jupiter, which now ſhews ſelf 


clearly, invites us to reſume our Teleſcopes, and 


look out for the four little Moons which attend 

it, 3 
| Such i is the Grande and Subſtance N a 
ne. which Galileo laid beſore the Venetian 
Senators, and of the Exactneſs of which he made 
them ſenſible, by ſhewing them in Nature, with 


his new Iaſtruments, the Demonſtrations of the 


ſame. But let us imitate. his Modeſty: What he 


gave only as a ſatisfactory Hypotheſis, let us pro- 


poſe as a bare Syſtem, and confeſs, that it was at- 


tacked with Objections, which at firſt ſeem very 


much to leſſen its Value, and its re Confars 
mity to Obſervations. 3 5 | 
The moſt, puzzlin Je ion to 

Copernicus, 55 Sr, from the Di- oha. 

vetſity of the Sizes and Phaſes under which: the 

. ſhould be ſeen, by receding from or ap- 

n near che Earth. Copernicus: 3 
tnat 
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that the Thing ſhould indeed be as they ſaid, and 
he propheſied, that one Day or other theſe Varie- 
ties would be diſcovered. Galileo has accompliſh- 
ed this Prophecy: Therefore the Objection be- 
comes a Proof, and the Efforts which were 
made to overthrow this Hypotheſis, had no 
. 5 Effect than to make it ſtill more accept- 
A ES | 

The ſecond Objection which was propoſed to 
Copernicus, and afterwards to Galileo, is, that if the 
Earth deſcribes an Orbit ſeveral Millions of Leagues 
broad, the terreſtrial Axis, always parallel to itfelf, 
muſt correſpond with ſuch or ſuch a Star, when the 
Earth is in Libra, and fix Months after, when in 
Aries, muft correſpond with another Star, diſtant 


from the preceding by as many Millions of Leagues, 


as afe contained in the Diameter of the Orbit. 
Nevertheleſs, we ſee the terreſtrial Axis, at one 
time as well as another, - conſtantly turned towards 
one Point of the Heaven, viz. two Degrees and a 
few Minutes diſtant from the Polar Star. 


This ObjeQtion never puzzled Copernicus; be- 


cauſe it was eaſy to ſee-that the Diſtance of the 
Stars from the Earth is fo immenſe, that twenty 


or thirty Miltions ef Leagues appear not ſenſible 


therein, and the two Points of the Heaven towards 


which the terreſtrial Axis is turned at either Equi- 
nox, though they be really as diſtant from each 
other as the two Extremities of the terreſtrial Or- 
bit, yet appear to us no more than a ſingle Point. 
Thus two Objects ſeparated from each other by a 


Space of thirty, forty or fifty Foot, ſeem to us but 


one and the ſame Thing, at the Diſtance of one or 
two Leagues. | | | 


Galileo, whom this Objection did not puzzle a 


whit more than his Maſter, with regard to this, 


preſumed to propheſy, and he did it with the fame 
Succeſs with which Copernicus had foretold the futurę 
258] | | clearing 
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clearing of the firſt Difficulty #*: ++ I don't 
* deſpair (faid the Florentine Aſtronomer) but one 
« Day or other ſome particular Tokens will be 
« okbunted. in the Godt innate which 
t they may be able to know, what che annual Re- 
6 yolution conſiſts in: So that the Stars, as well as 
6 the Planets, and the Sun itſelf perhaps, will be 
4 ſummoned te appear in Judgment, to bear wit- 
« neſs concerning the Nature ef that Motion in 
« Eiyour of he 4 ER 334 
Mlceſſieurs Caſſini, Hooke and Hamſtead, the great- 
eſt Names that we can quote for Aſtronomi- 
cal Obſervations, haye for ſeveral Years together 
carefully obſerved, ſometimes one of the Stars 
which paſs through the Zenith, ſometimes the Po- 
lar Star. They found, that both the Vertical and 
the Polar Star, in their greateſt Elevation, appear- 
ed indeed under the ſame Degree of their Circle, 
as well when the Earth was under Cancer, as when 
it was under Capricorn; but that they both varied 
their Situations by ſeveral Seconds. The Stars have 
among themſelves an inyariable Situation. If then, 
in their paſſing 540 under the Meridian, they 
make with my Zenith, or with the Axis of the 
Earth, an Angle different from that I had in the 
foregoing Obſervation, it is becauſe I have ed 
my Place, together with the Earth, which 
paſſed from one Side of its Orbit to the other. As 
if from the Terrace of the Obſervatory I perceive 
the Steeple of St. Denys, through the two Slits of 
the Sights of an Inſtrument, and one ſhould place 
the Inſtrument a few Steps farther. in a like Situa- 
tion, or rather parallel to the foregoing. The 
| ® Rem quampiam olim in flellis fixis obſervabilem eſſe futyram, 
per quam cognoſci queat in quo conſiftat annua conver : Ita ut 
Ara non minus planeris ipſaque ſale comparature ſit judicip, ad red- 


Aendum teſtimonium hujus motus in gratiam terra, Dialog. de 
. 1635. Fag. 375. 3 vl 


in” 


kb : | Steeple 
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Steeple ſhall no longer be ſeen through the Sights, 
and I ſhall be obliged to give them a gentle-Dheuſt, 
to bring them again exactly over- againſt che Ob 

The Steeple did not change its Place and 
Its Removal to another Proſpect or another Point 
of the Circle, is a Proof of the Obſerver's having 
changed his Place. One might be thente apt to 
conclude,” that the Motion of the Earth makes a 
Part of Experimental e and ee it is 
Matter of Fact. et 

The great Objection which may be wald apiinſ 
the Copernican Hypotheſis, is, they: will fay) that 
it authorizes the Itreligion of a great many Philo- 
ſophers. Man, according to theſe, is very ridieu- 
lous to think, that it is for his fake that the Stars 
ſparkle, the Sun riſes, and Nature diſplays its Joy 
Scenes. If the Planet Jupiter has four Moons, 
is in order to convey Light upon it during the 
Night: But why ſhould Light be conveyed Where 
there were no Inhabitants ? The Planets are then 
ſo many Earths, and if the Stars ſhine of them- 
ſelves like the Sun, it is evidently” becauſe they light 
ſome other Planets. We are then much in rhe 

wrong, to attribute to ourſelves the Uſe and Set- 
vice of the Fires that ſparkle in the Heavens: The 

Hypothelis of Copernicus proves, that they don't 
ſhine: for us, but that we mike uſe of Wem 5 

Whether we make uſe of them only, or eder 
they be made for us, is ſtill one and the fame 
Thing. Pray, do you think we can with any 
Reaſon find the leaſt Difference in that? GOD 
alone knows, for what particular Purpoſes he de- 
ſigned each of thoſe fiery Globes; which he in ſuch 

umber, and with ſuch Magnificence, has ſcattered 
around us. If we ſhould ſuppoſe him to have 
there diftributed ſeveral Intelligences, in order to 
be praiſed by them; I ſee nothing in this noble 
| R that can any way" claſh with G 09's 
Majeſty, 
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Majeſty, or : weaken Our Gratitude : And though 
he ſhould wake them the Abodes of ſo many dif- 
ferent Claſſes of Creatures, yet are we not a whit 
leſs obliged to be ſenſible of the Advantage of our 
Condition, and to thank Go p for having granted 
us the Sight and Uſe of theſe Globes. Ihe Inha- 
bitants of Paris are not extravagant, when they think 
themſelves happy, that our Kings have flung open 


to them the Gardens of the Tuilleries and the Lux- 


embourg, though thoſe who' dwell in theſe Places, 


and even Foreigners, have'the Privilege of walking 


there as well as the Pariſtiaus themſelves. Go v's 


Favours are not the leſs deſigned for ns, *becauſe 


others may alſo ſhare them with us in common. 


But there is. ſtill ſomething more: Good Senſe 


and Truth are only to be found in the Language 
of the common People, who, ſeeing no other 
Being bur Man, that can enjoy the Qconomy of 
this World, glorify Go p for having created it in 
Favour of Man: Whereas Falſhood and Miſtake 
are palpable in the Argument of the pretended 
Philoſopher, Who thinks, that the Multiphicity of 


Worlds hould be a juſt Reaſon to criticiſe on the 


Language of the People. If there are Inhabitants 
in Fupiter, they have four Moons during the Night, 
whereas a ſingle one is ſufficient for us. Their 


Night is then quite different from ours. By their 
Remoteneſs, they muſt needs have their Sun fmaller 


than ours; or if they have an Atmoſphere other- 


wiſe formed than ours, they ſee it either larger, er 


otherwife coloured than we do. They then have 


another Sun. Aſtronomers have obſeryed from. the 
Direction of the Spots which revolve over the BHE 
of Jauer, that the Axis of that Planet is perpen- 


digular to the Eeliptic, and that the Globe makes 


ie Revolution in ten Hours time. They conſe- | 
.quently- have an uniform Seaſon, Days perpetually 


_ equal, 2 Night of five Hours, and a Day as long: 


while 
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While our Days are of four and twenty Hours, and 
our Seaſons. vary by a perpetual Alternative, Their 
Yeat is not ours, Twelve of our Years make their 
twelve Months. Every thing then changes from one 
Sphere to another. Let each of them, if you will, A 
reputed as a World by melt and apart: 27 
theſe Worlds has its pecoliar, Structure 4 
Ad es... The Inhabitants of one World. do 
not than Go p for the Order enjoyed: in another. 
Then bave not the leaſt Idea of it: thank 
him for what The 2 have received. We ewiſe 
praiſe, Roy for our Sun, our Moon, our Heaven, 
our Tear, our Atmoſphere, and the ſpecial Provi- 
dence by which he has ſecured to us the Enjoyment 


_ of that ificent des Ag : Axl are the Centre 
on 


of them; nce we are le in the Uni- 


ve for "hom all theſe 3 were . : And 


A e Oeconomy of our World is not only for us, 
15 alſo for us alone there is neither a Preſump- 
tion or a Miſtake i in the Perſuaſion Man has, chat 

God had him. in view, and vouchſafed to b 
din about him z whereas the Error is palpable 

| Notions, of the falſe Philoſopher, who, from 
No 15 are Suſpicion of the Plurality of Worlds, im- 
mediately concludes, that he is no longer the Centre 


of the fine Order of this, and who by, multiplying = 
i 


them, fancies he will be able to loſe himſelf in the 


8 Croud, in order to avoid Go p's Goodneſs, and 


thus be exempted from the burdenſome Duty of 
Gratitude., 


If it be the whole Heaven that with an incon- 
ceivable Swiftneſs turns round the Earth unmoved; 


- this ſhall be the Work of an infinite Power, al- 
ways mindful of our Wants. If it is the Earth 


that turns, to procure all its Inhabitants the Ser- 


vices of the Light, and the Sight of the celeſtial 


5 Flambeaux; if each Planet on its Part revolves 


| round its appointed Orbit; I here ung wa. _- 


5 
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ſame Power * the ſame Sone though witn 
an Oeconomy quite different. The People may 
very well praiſe Go o for thoſe Vance Revolu- 
tions which ſerve them ſo regularly, without making 
any further Inquiry into che Manner in which the 
Whole is performed. But if ſome Genius“ more 
elevated and more at Leiſure, can add to the Know- 
ledge of the Bounty that of the Performance: 
When Go p allows them a Glimpſe of it, and be- 
gins to let them into the Secret 00 bis Works; it | 
is a Confidence wherewith he honours them: It is 
a new Worry, of 2 and a Virtuoſo, whom 
his own way of conſidering Things makes ungrate- 
ful, is the 9 horrid of Monſters - 

What a raviſhing Magnificence, and at the ſame 
time what an amazing Simplicity in the Work of 
the Creator; thus to have placed his Sun in the 
Centre of the Planetary World, and to make a 
Multitude of maſſy Globes float round it, which 
following, without Let or Incumbrance, the ſeve- 
ral Courſes preſcribed them, perpetually receive 
from that glorious Star, their. Light, their Colour” 
and their Life] Each Planet enjoys the Favours of 
the Sun, as though that Star were made for it 
alone, or there were in our Sphere as many Suns, 
and even Worlds, as there are Planets therein. 
Parcimony ſubſiſting with Effects fo fruitful, is in 
this Hy potheſis an additional Character of Truth. 

Equally. and perfectly agreeable to Experience 
and Reaſon, it has. beſides the ſingular, Advantage 
of accounting for and explaiping all the Altera- 
tions, which Religion reaches us have happened or 
one Day or other will happen in Nature. 

When Gop keeps the Axis of the Earth di- 
rectly placed on the Plane of irs annual Courſe, the 
Inhabitants of the Earth have but one Seaſon con- 
ſtantly the ſame, and enjoy both a long Life and a 
Vo IV B b perfect 
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'perfe® Pquality: of the Hir v. But tie ud ſbonee 
— 389inds that Axis, "bur che Witcrs "Inifiiediarely 
vs. overflow. the Earth: | Seaſons fuccèed each other on 

he Globe: The Unieventieſs of the Kir Hortens the 


fy 85 Men. It is ſcartely the fate Earth it was, 
1 


A * E 
- — 1 


here 1 is a Time Known to Go alone, When 
all; give'6ur Globe a ſecond Jerk. ie Rade 
lk it wil no ſooner be put in Motion, Fut Men 
| will fee the Heaven run ** a "Roller, te Stars 
5 2 Nature ſeem in n Confufion. 
N Fall of the 5 atid ' thar Flight -of che 
; 5 are a Language teh he Who made 
Man, and Who Möne Khows the Nen "6f i the 
_ Appearances Wüſch he makes Man feel. Nething 
more rand and majeſtic, nothing mote exakt than 
this 1 Men at che 'firft Shock of the 
Earth, IF ceceffarfly ſee the Henbens chänge their 
Place and fly away, 12 they tiow'ſce the Sun aſcend, 
"and from: the” of the” Firmathent Ueſeend to 
.the, Pint of its: 'Vettin 8 "ovine "himſelf 'ſaw 
| "the Stats "riſe! and go wn zan "Be Taid'with the 
"Teſt, the Sin ih The Fun en, Without fehr df 
" offendiag Truth. His' Hypbrhelis, which accounts 
| "for. the Oec6nom df the Word, becomes hee 
"the: nterpreter 5 Scripture, and Makes ds clearly 
' underſtand, that the future Alteration” ſhall, in all 
its Circuinſtances" forerotd, Be is ſenſible às the 
"An | Courle” of the Night: and Day. r is a very 
| 7 y potheſis "indeed, Which pre to Be equal 
Le ble” fo 'Faith,* to common'Setiſe, and the 
oY frequent and reſterated Obfervations. 
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2 UGH Galileo and his Diſciple Torricel- 
lius, were ſtill full of the falſe. Nations of an- 
tient Philoſophy 3. yet they muſt be looked upon as 
the Fathers of modern Phyſics; ſince they were 
the. ſirſt who dared to maintain the Rights of Reaſon 


2 4 
— 5 % — — — * ” i 


againſt the Authority of Ariſtotle, which ſtopped! | 


the Progreſs of Sciences by tyrannizing in the 
Schools, and they firſt; introduced the Method To 
agreeable to. Reaſon, of making every Thing refer 
to Experience. Naturaliſts, till Galileo, were no 
better than mere Talkers. Ever ſince his Time, 
and after his Example, they all turned Obſervers; 
and it is on account of his having obſerved hat 
had eſcaped the Eyes of all the preceding Ages, 
e Bb 2 chat 


* 


** 
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that the Halians fiyled him, the Lynx-eyed Vir- 


ſuoſo. 

| F States «Goth that at ſets Levers: and 
Wes (5-2: going, and that which gives Motion to 

Pluids, all Merbanics, Aſtrönomy and Phyffes in 

2 borrowed many conſiderable Helps from 


ttempts made by Galilaa on Motion, and by 
Vorri us on the, Air. J hall be end k 
giving you an Account of the two fineſt Diſcove- 
ba: a each of them. That of the firſt is the 
po Acceleration of heavy Bodies in their Fall, 
ſhall; ptogo fe it to you Afrer; my o Mfthod, 

and n fe Woch 1s poſſible.” © * 
Let the aufe which brings down 


Of the Acce-\| 
ee e the Stone flung into the Air be what 


heavy Bodi it will; it is an exiſtent Cauſe *. The 


: Stohe, vs ta bat Degree of, Ele 
that 


| 2 | a: it may be, receiv es e -Impreffion 


Cauſe. That which aer the Stone to fall, does 


then influenee it every where, and. at-every-laſtant 


after it has left the Earth. Let us now from Rea- 
fon ſee, what, will h to @ Stone caſt into the 
Air, ih conſequence of his very © plain: Principle. 
We ſhall be 4 to think ourſelves to have 
-reafoned-well,Cif our: Argument Proves _— 
0 Experience. 91. m 3 t ill IE oft 


A Stone placeti m xsty- or thirty Foot Niſtance 


from the Earth, and leſt toritſelf, ſnould tone would 


5 think) neither aſeend or deſcend; ſinee it has of it- 


ſelf no Inclination. or any Motion of its on. It 
moves only as it is neee Its Indifference in the 
Choice of one Direction preferably to another, is 


3 ſtill augmented by the Equality = the Preſſure of 
the elaſtic Fluid of) the Air, Which, by puſhing it 


5 
8 


a8 much towards the Heaven as towards 5 Earth, 

ON RE) 038: eie 08 Hs £1 
. See De ? » Dimaſirazioni Mathematiche, Ineorno 0 me- 

canicſ ii inen n e Galilei "MM: Bet 

1 © © and 
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and in every other Direction, ſhould for ever con- 


tribute to keep it in the ſame Place. However, 


we know, that there, is a very active Cauſe, be it 
what it will, which puſhes the Stone downwards 


from above at every Inſtant, and at hat Point of 
the Air ſoever it may be. 1 


. FT ; 


Any Body put into Motion, preſerves as much 


as poſſible the Motion it has got. The Stone will 
then, during the ſecond Inſtant of its Fall, and in 


all the following, preſerve, what Motion it has ac- 
quired in the firſt. But the ſame Cauſe which puſh · 
ed it at the firſt Inſtant, likewiſe puſhed it at the 
ſecond. - It then adds a new Motion and a new. 


Strength to the firſt, and its Swiftneſs is ever Mo- 


happens is this. | 


= 


Let us here peer Celerity with 2 Line. A R 
only two or three Points, ſhall 


Line conſiſting of 
repreſent a very ſmall Acceleration, or a beginning 
Celerity. A Line conſiſting of a greater Number 
of Points, ſhall repreſent a greater Celerity. Thus, 
ſuppoſe that the Stone which begins to fall, receives 
in the Space of a Second “, an Impulſion ſuffici- 
ent to make it croſs, for Iuſtance, the Space of a 
Rod, Perch or Pole fifteen Foot long; when it began 
to croſs that Space, it had not the ſame Swiftneſs: 
which it has acquired when it had arrived at the 
End of that Pole.» We may chen repreſent the; 
ſucceſſive Increaſes of that 8 15 Lines, 
which always become longer from the firſt called. 
A, to the laſt; marked out B C. When the Stone 
ſhall. have acquired at che; lower End of the frſt 
Pole the Celerity repreſented by B C, it will pre- 


ring, the whole. following Second. That Swiftnels, 


- 
- 


ſerve this whole, Celerity, and make uſe of it dur, 


of an Hour, _ 


1 
ht 0 


re * 1 . 1 LF 8 7 
2 15 8 4 * e * 8 N 8 9 3 5 11 th * 
_ * The feticth Part of a Minpte, which, is the Qxtieth "Pare. 
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ien - cdiiftatitly the. ſanie diting” the 

ſecond Space of Tine, may be repreſented 190 
fiſteen Eiftes of thi ums Valhe with “ 

No cheſe fiſteen Eines marked dut BC, BC, are 


evi9enfy te Höbble of that whith we marlted ot 


ABC}; ſince they form che Square B C, B C, 


whe A Be is but the Half Tür Stohe moſt 


nkeds then 2 che ſecond Second,” Have obtain- 
eck 4 Swiftmeſ ire as great as thit wick! it has 
had düfing the rſt, It will then traverfe the. Space 


of td Petthes' js durivg the ſeedhd Tüne: Bur be- 


=_ this Celertty, quired" and donitioved during 

the whole on — ge ik * as much 
Swittnels a it did in che firſt, nent 
Influence of Gravity; Kt the . bred 


e Swiftrefs it ch „ äcquire in the ſecond. 
ins me A ae tion as in the firſt 
f that Force eroſs 4 Space 

| equal fo that lich it croffed at firſt; viz. another 
Perch. it muſt chien, duf ing the ſecond: Second, 
croſs three Poles, two 7 the prefered Celerity, 
and one ied Swiftneſs 'ſucceſhvety atquired in 


the fecond Title 4s Well as in the firſt, The Stone, 
if moving | the third Second, retains the firſt 
Celerity ac mw - Which is BC; and another 
_ Celerity-nes ly acquired, which is agait as the Line 
Fe. We may now call the Celertty B ©; a 
ree. Three or four Forces öt Celetitics, kack of 
ie Value of B C, ſhall Be caed three or © fout 
Beg Fees: If the Stone Has, with 4 Degree of ac+ 
NE Celerity, croffed two Perches ; now of in 
the Begin 61 the ee Secord, thar it Pröbes 
80 have acquir red a fecond Degree; it fnuſt etoſs foot 
Perches, ant 4 fifth one by the Irhpulfioh of Gta- 
- vitys which, dut in the third Second, is as pgwer- 
- and active as 1 the firſt Interval. The Stone 
has then, in * 1 of the fourth Second, 


two 


operates | 
it be What it will. "hs. ne 88 myſt then; Meade 


„ Prod iS So el 


r ˙ Se aa 
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tuo. Degrees · of preſerved: Force, and. anqther nęe w. 


uired; which; ia three, If one; Degrce is, 
9 1 to make. it: croſa two Perches, 3 


be ſufficient to make iti croſs ſix. The Stone Wilk | 


then, during the fourth. Second, craſs a of: 
ſix Poles, and the. Space of; a Seventh. be o tained; 
by the Impulſion of Gravity always perſeuering. 


It wilt on in thg Beginning of the fiſth Second. | 
| have: three. Degrees of Force preſerved, and ona 
ee mare that; is, four intirs Degrees: There- 


fore: ĩd willi durin 
cighp Perches, a 


the; fifth Second, croſs through, 
through the ninth one b virtug 


of tho ſucceſſiue impulſion of Gravity. It wilb be. 


che ſame in proportion in the following Times. 
By chis very plain Calculation, it is Exident, tha 


the particular Sum of thæ Spaces paſſed through. 


ate one, agen or hole ſor the ſitſi Second: three; 


Perches for the next Second; five forthe Third - 


ſeven for the Fourth, Ax. In ſhort, the Sums of 


the: Perches or croſſed Spaces are, fron one Second 
to another, as the OG! TIN: 1 | 


33 Is 95 M . aye 
aft Second f 1. _ Seng 
69 4 Nerch. 755 rede 5 Teschen 


n ene ur Second ech Wong 
N warben 9 Perches. 11 e vi : 


f aint at dn Badet every + ene ak 
collect the particular Sums of . Spaces croſſed by; 


the Stone in that Second, with the Sums of the | 


Spaces croſſed in all the prec 


eding Seconds ; v0 | 
will find, chat theſe total Sums ate as the Squares of 


the Times. For if you join one Perch of the fir 


Second, with the three af the follocing; they wil 


make four: Now; four is the Square of two, * 


e 


the NI o wage — * 1 you 1 — f 
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make nine: Nou, the Number nine is exactly the 
Saquare of three; for three times: three are nine. 
If you join the ſeven Perches of the fourth Space 


of time with the nine preceding, they will make 


ſixtecen : Now, four times four make ſixteen. 
The total Sum of the Spaces gone through muſt 


chen prove to be as the 9 of the Times, or if 


vou will, as the Square of the Celerities, which in- 


creaſe as the Times,. What we have: juſt ſaid of 


the Acceleration of falling Bodies, we may ſay in 


a contrary Senſe, of the 7 of whatever 

aſcends; becauſe the Force which raiſes it is inceſ- 
ſantly diminiſhed by the Cauſe of Gravity. There- 

fore, if you chrow a Body into che Air with a 
| Force equal to the five 5 of Celerity, Which 


it ſhould acquire from Gravity in falling during five 
Seconds, and without taking Notice of the Acce · 


ö Aeration, hich in the Fall proceeds from the ac- 
1 uired. Motion; that Body chrown will have but 


ur Degrees of Celerity at the ſecond Second, 
| three at the Third, two at the Fourth, and the re- 
majaing Force expires wich che fifth Second. 

What we have juſt -eftabliſhed by reaſoning on 
the Acceleration of heavy Bodies, is not à bare 
Opinion. It is a Hhænomenon for the firſt time 
| obſerved by the celebrated Galileo, and confirmed 
by Experiments made at the Obſervatory, by the 


Help of the Hole contrived in the Vaults, from 


the eee ace donn d the Bemom 1 01 
ö iin AN F 
702481 T hav Experimdhit: athich . for 
: Sr the Glory of Torricellizs;1.is theriſing 
cf the Riſing r Pipes void of Air. The 


„ ae Conduit- makors of the Grand Duke 
0 


Pipes yoid of had bethought themſelyes; to make 


AY: l TR higher On & 1 wherein 
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the five Perches of the third Second with the four 
. Perches of the two preceding Times, they will 


— 


„% Si ⅛—ͤrtf̃̃ wt. Ao. EEE 


ut 


1 
Ow 
1 
8 
1 


Aſſiſtance expected from them, and the Pump re- 
Our Philoſopher for that Time was ſurpriſed, and 


thirty two Foot. The Conduit· makers took this as 


7 provided what he executes be directed by e 
rience. Experience is indeed our true Phyſics-. 


Air, made a new. Experiment on à maſſier Fluid. 
He filled with Mercury a Pipe well, ſtopped at one 
End; he ſet it up with the open End immerſed in a 

Veſſel o Mercury; then withdrawing his Finger, 


theſe Meaſures ] But why does the, fear! it to more 
: N Very. ey; this: Horror of. Ven 5 50 iclle 
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Waters roſe as ordinary. But as they did not ex- 
perience from theſe Pipes of a new Structure, the 


fuſed its Service when the Water was to be raiſed 
above thirty two, Foot, they communicated the 
Thing to Galileo, and asked him the Reaſon of it. 


unprovided of an Anſwer. However, he put a 
good Face on the Affair, and gravely replied, that- 
Nature abhorred a Vacuum only to the Height of 


a Principle; and that Rule, falſe as it was for the 
Cauſe pretended, yet carried on their Works per- 
fectly well, as to . expected Effect: So true it is, 
that a Man may, without any great Danger, be: 
miſtaken with regard to the Cauſe of what he does, 


Torricellius s, vexed at the Water's refuſing To 
aſcend more than thirty two Foot in a Pipe void of 


without putting the Orifice of the Pipe quite to the 
Bottom of the Veſſel, he ſam the Mercury in the 
Pipe come down, and leave an empty: 5 at 
Top, and remain ſuſpended at the Height of twenty 
ſeven Inches. How! ſaid he; Nature abhots a 

Vacuum only. to the. Height of thirty twol . 
when it is Water that aſcends in a Pipe Void of, 
Air, and only to twenty ſeyen Inches hen it is 
Mercury! Vacuum does not frigbten her beyond 


K. 


than twenty ſeven Inches, when it, is, Water chat | | 
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Fancy, a mere philoſophical Cant, which we take 
for good Coin without underſtanding it. Let us en- 
deavour to find out ſomething better. His Spite 
and repeated Experiments led him at laſt to a very 
ingenious Comjecture. This Diverfity of Eleva- 
tion in two very different Liquors, appeared to him 
to proceed from the. Diverſity of their Weight. 
For, though neither he, or perhaps any other Phi- 
lofopher living, even knew what Gravity is; yet 
it exiſts: It hurries us away: It eruſnes us: It is a 
moſt real Effect. As he was then ſearching, what 
Weight might thus eounterbalance theſe ctwa Fluids, 
he thought Nature hinted to him, that a Column 
of Air, correſpondent to the Orifice of che two 
| Pipes, might perhaps hinder the Fluid from fal. 
lung, and kept therm up at unequel Diſtances, be- 
cæuſe the twenty ſever Inches of Mercury: being 
very likely of che fame Weight win thirty two 
Foot of Water, which is a raver kind of Matter, 
the Columm of Air prered to be equivalent to 
either of theſe fluid Maffes. This Conjeure, as 
well as the double Experiment of the Pipes, ſoon 
took Ait, and ſpread abroad. Mr. 8 * im- 
proved che Experiments, and — 5 onjecture 
an Air of a factory than” tho Fe appeared to 
him more fa the eee made 
by his Direction on the Pui-de-domme, a Moun- 
tain near Clermont in Auvergne. The Column of 
Air being ſhorter at the Top of that high'Moun- 
ain than ſt was at the Foot, he thought it ougbt to 
weigh” Teſs on that Account 3 and they found, thar 
in Conformity to his Expectation, the Mercury, 


ich at the Bottom of the Mountain maintai 


the Height of twenty fix Inches, was come down 
to twenty three at the Top. Among other » 
1 * he 0 8 2 crooked EO PRO. 
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you" ſee it in the” Figure. The. End marked 
Az is hermetically ſealed\-up: The Oridce B i 
exactly covered with' a Piece of a. Bladder. The 
3 being full, muſt be turned up-fide dowu as 

When you take your Finger from the End 
dipped into che Mercury, what will chence Happen? 
If the Air weighs or preſſes, ir will keep up the 
Mercury of the Pipe juſt at the Height of twenty - 
ſeveh or twenty eighr Inches in C, and che Mer 
city which is i the crobſced Pare D, Having no 
Reistion to che Air, Wü, on each Side, pur itſelf 
im am Equilibrio' inthe two Branches, Bot if you 
oper the Otifice B, the Air muſt” precipftate the 
Mercury from the- Pipt ſtrait” into che Vaſe, an 
raffe' the Mercury hh ic in the crooked” Parr 
D, up to A. And this is indeed what hax 9 


im afl the Triaks made of it. However, I don't 


Kno whether it is perfealy” certain, thar rhis 


Effect of Fluids in garn proved from tft Weighs 


Ye 


, of che Air. It has been ſince acknowledged, + 
that the Al his 4 vety powerful Spring, and chat 
Spemn pring po bly is the At Cauſe of Wang” is attri- 
to the Prefſure of the R 
Some Virtuoſos vH Had left in a 
ceftain Place à Pipe of chis kind, pom 
whoſe nether End was immerſect in 4 meter, 
Veſſel of Mercury, ſoon percerved, 
that the Meredry Winch was fiene b in the pipe 
withour fallin 175 * was not always at che ſamg 
Point; but t 


deny agitated at the Approach of Storms. All 
 thefe Obſervations were tedueed into Rules. They 
dar 4 Papet wick” es marked upon it, or a 
ale of ren Marks towards the Hotell Pare 
of the Fluid, in oftler to compare the Progreſs of 


it, and Ont to dedute ſome Prognoſtics on the 


e of the” Kir. They "thought they had, 


found 


7 
44 


it roſe in dry Weather, and ſunk 
ar the Approach of Rain, and ſothetitnes was füd- 


i o 
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Found ſome that were pretty certain for the Space 
of, one Day, which would be already of very im- 
5 portant Service ; and inſtead of the Jitel Veſſel or 
| Ciſtern ſeparate, from the Pipe, they added to the 
latter a Glaſs-Vial full of Mercury, making the 
Pipe ſomewhat elbowed. or.crooked, and keeping 
the Vial open at Top, freely to receive. the Im- 
preſſions of the Air. As. that Bottle was three or 
fourſcore times broader than the Pipe; if the Im- 
preſſion of the Air by its Alterations makes the 
Liquor of the Veſſel to deſcend one Point, there 
enters of Neceſſity a great many times as much in- 
to the ſmall Orifice of the Pipe; ſo that the riſing 
or ſinking of the Mercury in the Pipe, becomes 
thereby extremely ſenſible: In a Word, they found 
out the Barometer. | 
Many great Inquiries were made into the Rea- 
fon why the Air, which one would think ought. to 
be heavier at the Approach of Rain; ſuffers. the 
Mercury of the Pipe to fink,, rather than to raiſe 
it higher by the Preſſure. of that of the Veſſfel. 
Io the common Conjectures I ſhall. add one, 
Which will at leaſt have the Merit of not being 
long. There remain always between the Tube 
and the Mercury poured into it, a great many 
Bubbles of Air, ſeveral of which fill the Top 7 
the Tube after the Mercury leaves it. Theſe Bub- 
RO, of Air are mary the ſame in Quantity: But 
Quantity of the Fire that creeps into or out of 
it may vary: They therefore may contract. or di- 
late at the Approach of the Rain. The minute 
| Props of .rarefied Water, which every where ſpread, 
are 8 and ſtopt by the Sides of the Glaſs. 
5 Fire which gets out of them, eaſily inſinuates 
itſelf where the Water cannot enter, and dilates 
Net Bubbles of Air it finds in the empty Part of the 
art ſo as, to preſs ſomewhat _ that Surface 
Af © 


— 


Mercury, e then yields and inks. The 
182825 
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ſame thing will happen, if you preſent a burning 
Coal to the upper Part of the Barometer; and if 
the Mercury does not ſink there in hot Weather, 
it is ark the Heat does not circulate leſs in the 
Air that preſſes the Mercury of the Veſſel, chan it 
does in the Bubbles in the Vacuity. It is then 
Probable, that the lowering of the Mercury at che 
Approach of Rain, is owing to the accidental Fire 
which, inſinuates itſelf into the Bubbles of Air in 
the Pipe, by quitting the Bubbles of Water which 
are condenſed on the Out- ſides of the Glaſs,. This 
Suſpicion ſees: to be countenanced by the ſmall 
Lightenings, which that Fire ſometimes cauſes, 
. Auen the Barometer is jogged in the e Wo agar ag! 
| A - Dutch Peaſant named Drebbel, 


ns i ; 3 4 
— 12882 


is ted in the Beginning of the TheJnvention 

2 — to have r the firſt 3 | 

Idea of another loftrument, which com- aun = 
monly is annexed. to the Barometer, and is called a 

the Thermometer, becauſe it meaſures the Degrees 
of che Heat, as the other does choſe of the ec 

or Spring of the Air. $9417 

The Thermometer is nothing but 2 N Bottle, 

| having at Top a very long and ſmall Neck. or Pipe, 
whoſe inward Diameter is twenty, thirty, or as | 

many times as one thinks fit, narrower than the 

Body of the Bottle; ſo that if you cloſe the Pipe 

at the Lamp of an Enameller, after having filled 

the Bottle and a Part of its Neck with coloured 

Spirit of Wine, the Liquor cannot ſwell and maune 

one Point in the Body of the Bottle, without 
aſcending twenty or thirty Points in the ſmall Tube. 

Spirit of Wine is fitter than any other Liquor for | 
this Purpoſe; becauſe it never freezes. The Fire 
which rolls in the external Air cannot increaſe 
therein, without inſinuating into whatever ĩt meets 
ws and conſequently into the Liquor contained * 

in the ET my the Thermometer. It cannot 


0 
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enter into the Body of the Rall, without dilating 
the Spirit of Wine; and if ir dilates it ever ſo lietle, 


it ſenſibly oauſes the ſmall Thread of chat Liquor 


to deen! in the Tube. On the contrary, if the 
Fire leſſens either ia Quality or Activity in the 
Body ef the Air, it proportionabiy dimmiſhes in 
the Maſs- of the Spirit: of ' Wine. This condenſes:a 
mall matter; and if the Diameter ef the Ball is 
ito that of the Tube as 1 to 20, the: Liquor of the 
Ball cannot oondenſe the quarter Hart of- one Line, 
but the Thread of the Tube Hines at leaſt twenty 
Quarters of onet Line, xhat is, ve: Lines. A. gra- 
duated Scale, glued on the Board wherdin the Tabe 
is ſer, ſhews- the Dilatation or- ContraRion- of this 
Liquor. But dhe Fancy ef che Workmen bein ng 
the: anly\Rule that determines the Pr 
the Ball eco the Tube, that generally: {eh 
the Point from which; the'Nomeration ds t begin; 
that alſo determines the Cheice ef a Liquor mere 
or leſs capable oft being dilated; hat, in Tort, 
Auſſigus to the „their: Meaſure: the: Batural 
Conſequence of this Variety in the Cotſtrucion, 
ie, that wer hardly! knom -what-we-ſay,-when we 
mention ſueh ort ſuch an Rlevation of the Thermo- 
meter. It vis : fol- evident, chat · the Fhermemeter 
of ewo different? Towns, or eveffHogſes, will never 
peak the ſameꝰ Langtage; a ene can mover 
be eamparedtogether, ' => 
© MrD4Reauminr! „by reducing- abe: Goriſtrue- 
tion of the Fhermometen to ſuch Rules, as malce 
it uniform and conſtant, has enabled us to egmpare 
the Advicesof the Thermometer of *Paris, Wich 
hoſt given by the ſame EW oo og A 
or or Conſtantinople. 50 
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The Uſe of the Thermometer ãs not an Amuſe- 
ment of tmere Curioſity. It ſerves to determine 
ithe Degree of Heat we thinks fit to give to the Mir 
of 2 Room, the Water of a ᷓath, and a hot Green- 
houſe ; whether e intend to forward our ordinary 
Plants, or to preſerve: ſome foreign: Plants there. 


Phis Iuſtrument rules an infinite Number of Ex- 


X 8 we are exactiy to judge of the 
of Heat of Fermentations, and of the De- 


—— © of Gold in what has been artificially frozen. 
ſhort, it is moſt partiuularly from the Compari- 


on of Thermometers cof an uniform Oomnſtroction, 


and _—_— in different Countries, that e may 


draw Conſequences fit to ee ide Koca ledge of | 


lier irs: Perfe&ion. N d coef 


im order to judge righrly:of the Varkrionsofmhe | 


Hear: the Thermometer muſt be put in ia Free 
Air to the North, and in Places” inacerſſible to 
the Sun, to :grearReflexions of the Light-and the 
_ »Heatof-Chimnies, The North is likewiſe the moſt 
f e * E e 
Phere is: another: Machine degnedd 1 
io detnonſtrate the Springof the Air, Theloremign 
and to inform us concerning the Re- . WE 
v lations that Elementabas with what 
de ver obreatkes vor vægerates; or rather w-1/ 
vandaäll-che Furts of: Phyſics.” 1 apy 
\ thing on Earth, into che Compoſition whereof Air 


does not enter, and make its Actien ſenſible? Is 


: there: any Blement with whiehxit does not unite? 
That admirabie inſtrument calfed the Pneumatic 
Machine, dor more cs mmomyithe Machine of Va- 
rum, was invented in Germany about the Middle 
of. che tythi Century, by: Obo r Guerrie à Conſul 
vbf *Mapdebourg, and brought to Perfection in Eug- 
3 by Mr. Robert 27777 1 of ie "Royal 
: 7. 
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On a Stand of any Form, is horizontally placed 
a round Copper or Btaſs Plate, with a Hole in the 


cCipient you think fit to lay upon it. There is un- 
der the; Plate the Body of Pump, into which you 


receive the Air of the Recipient, as you let down 


the Piſton or Sucker. The Cock being turned, 

and exactiy ſtopping all Communication of che 
Pump, wich the Receiver, lets the Air out through 
a Grove contrived at the Side of the Key. When 
the Sutket ia raiſed up again, and the Air diſſipated, 


they open the Channel again, and by new Strokes | 
of the Sucker, {exhauſt as much as poſſible the Air 


from the Recipient, which the Preſſure of the At- 
moſphiss faſtens down very ſtrongly to che Plate; 
. the little Air that remains under, being too much 
unbent to be able to reſiſt that Preſſure. You im- 


mediately ſee ſome Vapours floating therein, which 


are ſo many Particles of Water, where with the 


Air is Always: furniſhed, and which run together 
again for want of the Support of the Air, which 


by rarefj ing them made them alſo inviſible. If 
du put under the Reaipient either withered Fruits, 


or a Hflactid. Bladder tied and loaded above with a 


Weight of ſrveral Pounds, the Skin of the 


Fruits ſtretches and becomes ſmooth: The Bladder | 
. ſwells, and makes the Weight riſe: A Bird or any 
other Animal immediately falls into Convulſions 


therein: A Fich experiences a moſt violent Tenſion: 
His Eyes ſwell, and his Air - veſſel bunſts. The in- 


_ ward, 45 which dilates within their Bod — | 


there i ia no: longer any Air that preſſes ti 


without, is toi it at firſt in lieu of a violent Emene, . 
and would Kill it, were not the Ages * Wa 


reſtored; t it again. + ht 1 ts gd 


From theſe and a bandes other Erperimenerit 5 
has been Tound, _ the dilated Air fills a Space 


1 | ſeveral 
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Middle, garniſhed with a Ruck or Sheep-skin and 
4 _ deſigned, to ſupport a Glaſs- cap, or auf other Re- 
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everal thouſand times larger than it did when it 


was compreſſed. They have begun to perceive the 
Power of the Air, in all the Nutritions of Ani- | 


mals and Plants. But of all the Advan that 


have been procured by this Invention, (and theſe in- 


deed are numberleſs) | none perhaps is greater, than 
that of perceiving the Artifice by which Go p has 
made us to live in a Fluid which we do not feel, — 
giving the ſmall Portion of the Air within us, 4 


Tendency towards dilating, every whit as powerful _ 


as that the external Air has to cruſh'us by a Preſſure 


capable of breaking the Ribs of our Bodies, and 


of ſuddenly bringing the Back and Breaſt*bone cloſe 
to one another. By this truly wonderful Equilibrium, 
the Muſcles which ſtretch the Arm of Man, a 
thoſe that move the Wing of a Gnat, exerciſe > 
Motions without any Reſiſtance, notwithſtandit 


the enormous Preſſure of the Body which is round 
them. And whenever that external Preſſure in- 
creaſes. or diminiſhes by the Concurrence of the 
Water, the Fire and the Winds, there happen in 


the Veſſels of Animals and Plants, ſuch Altera- 


tions as determine the good or bad Conſtitution of 
them. All the Progreſſes of experimental Phyſics 


are then to us Demonſtràtions of the two follow - 
ing Truths: The firſt is, that Gon mintains the 
World by the general Law of a ſimple and regu- 
lar Motion; the other, chat the very minuteſt 
Globule of Fire, Water or Air, is a Machine 


5 with Art, and by F 


Boch theſe Trucha, dhe Buſis of found 


will borrow the utmoſt Degree of Evidence and 5 


Perſpicuity, from the Diſcoveries that _—_ * 
made by the Aſſiſtance of the Microſ 


It is 9 that the Hollander, eee 
who had with Succeſs - wrought the 5 
Glaſſes that draw remote Obſerta near, 3 


Vor. IV. Loot... were 
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at a very ſmal! Expence, by one chat! i . 
or perhaps ſuperior to it in e 
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were the ſame that firſt looked for, mg found out 
ſome Means of mapnifying Objects. Mr. Hook: 
in England, Meſſieurs Salveli and Malpigbi in Italy, 
Mr.Leewenboek in Holland, and Mr. Joblos in N 
have applied themſelves. very much to both the 
improving of lenticular Glaſſes and the Manner of 
28 them ; and haye .communicated a thou- 
ſand Obſervations to us equally curious and impor- 


tant. The: Microſcopes which ate the moſt ap- 


proved for their Structure and Effects, are thoſe of 


| Mr. Edward. Scarlet of Landon, of the Abbe 


Mollet, and of Meſſieurs George at Paris. Leewen- 
 $oek's. famous Microſcopes were nothing but very 
ſmall Drops of Glaſs. melted. at the Lamp of an 
Enameler; When we wapt the Inſtrument, we may 


at any time, and in a Moment, procure it to onr- 


ſelves, by piercing with a Pin a very ſmall Piece of 
Jad, and by filling the Aperture with a very little 
Drop of Water, which you are to put into the 
Orifice with the Beak of a clean; Pen. If that 


Drop remains round like à Bubble in the Pin-hole, 
it becomes n Lens, the Focus whereof being ex- 


tremely near it, will prodigiouſly magnify any 


mall Object you ſhall preſent thereto: And the 


Loſs. of that excellent Microſcope may be repaired 


* 


Here, together with an nor 46. Gl World, we 


5 difoonenmenn Motives every where t6/adbre and: be 


fenſible of the Hand of the Creator. From a 


vague and extravagant Prejudice, oftentiines 
ſtrengthenedd by the very Principles of our Maſters 


upon the Subject of Corruption and Generation, 
we attributed to vile Matter che inſinitely honour- 
able Privilege of producing Animals and; Plants. 
I never wauld call ſuch à Philofophy a ſacrilegious 
Impiety ; lince/ we ban never be co ſparihgg in the 
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God, and to attribute to a Fruit grown ſour, the 
Glory of producing an Inſect, which ſhall aſter- 
wards bring forth its like, is ſaying, that Motion 
may organize a Body, prepare. a Brain, make 
Nerves iſſue from it, conſtitute a Contraſt of Mu- 
cles, conſtruct Lungs, a Heart, a Stomach ''and 
Bowels. Does not the Philoſopher who gravely 
teaches the Poſſibility of theſe Generations, there- 
by ſhew_ a perfect Readineſs and Diſpoſition,” to 
admit Epicurus Coſmogony ? But inſtead of argu- 
ing here againſt the ſecond Cauſes of the Schools, 
and againſt their directive Concourſe 3 let us take a 
good Microſcope in Hand; it will confute all thoſe 
empty Formations which are attributed to Matter, 
and every where unveil to our Eyes the immediate 
Operation or Action of a Wiſdom which daily pro- 
duces every thing, or from one Day to another 
unfolds what ſhe had in the Beginning created in 
little; that it, might ſueceſſively again produce and 

perpetuate itſelf through all Ages for ever. The 
Microſcope ſhews us all theſe Inſects coming out of 
the Eggs that contained them. There are now- 
a-days no Plants, whereof it does not diſplay the 
Seeds. The very Muſhroom has its on; and the 
Dung which may very well nouriſh it, can ns 
longer generate it. Nay, ſomething more was 
done. The imperceptible Duſt, Which from the 
Top of the Stamina of Flowers fall round the 
Tufts. of the Trunk or Snout that ſtands on the 


8 * of 


Capſula of the Seeds,” in the Microſcope become 


9 
* - 


Bodies of a regular Figure, and conſtant in every 
Species. Abe d .Mallows are little Balls 
briſtling with Prickles, like the Shell of a Cheſnut. 
The Duſts of Poppies are Balls Wholly tranſparent, 
a ſingle black Spot excepted, where all the Threads 
of a fige Net- work, which ſurrounds them, do centre: 
The Scale of a Sole, the Smallneſs of Which makes 
us to overlook it, 155 which we ſwallow without - 
— 3 | our 
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dur ane, is a Work of a raviſhing Regu- 
larity. The End which f. 
Sole's Back, is armed with twelve or fifteen ſmall 
Points, with which it is as it were pinned to the 
Fleſh of the Fiſh. There is not one ſingle Fiſh, 
whoſe Scales are not more beautifully woven, than 
the Maſter- piece of the moſt ingenious Basket- 


ha 


d which faſtens this Shell to the 


- 


maker. The Fibres which compoſe the Scale of a 


Pike, are woven in a Manner quite different from 
.. thoſe, which we admire in the Scale of a Carp or 

Perch; But one Order and Texture invariably 
- reigns in all the Scales of the ſame Kind. No leſs 

Regularity is found in the Structure of the Fea- 
thers of Birds, in the Fibres of the Fleſh of the 
ſeveral Animals, in the Make and Compoſition of 


the ſeveral kinds of Wood, and in the Figutes of 


N 


the different, Salts. From the Cape of Good Hope 
to Suez;. from the ihmus, of Suez to the remoteſt 
Parts of Tariary; in ſhort, from Tariary and La- 
' © brador to the Terra Magellanica, whatever exiſts has 
à conſtant Form, and an invariable Structure, not- 
. - withſtanding the Variety of Foods, and the Multi- 
plicity of Circumſtances, The Mixture of the 
Species may. indeed perpetuate and multiply ſome 


certain Varicties in the outward Form, and in the 


Inclinations of Animals. The Paſſage of the Duſt 
of the Flower of one Pear: tree, into the Piſtillum 
af the Flowers of another, may alſo make a Mix- 


ture of Properties, and inrich us with ſome new 


kind of Fruits : But the Genus of both the Animal 
and the Plant is never to be deſtroyed, and the 
Motion of accidental Cauſes, Which never alters 
them at Bottom, or intirely changes their Nature, 
can by no means have formed the ſame. The 
Microſcope gives this important Truth a far greater 
Degree of Evidence, by inabling us to perceive 
DHA CRT i thee e Bf 


lants which-are of 


| themſelves imperceprible. "This Ul of the Dutt, 
VV imployed 
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imployed in an uniform manner, to render the 
Seeds fruitful in all Plants whatever, ſhews à gene- 


ral Deſign 3 and the Variety of the Execution of it | 5 4 


ſti} better ſhews, that this is not the Work or the 
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neceſſary Impreſſion of blind Motion, but the 


ſuch Plants united the Duſts and Seeds on the ſame 


Stem; and has in other Plants put the Duſts on 


one Stalk and the Seeds on another: An Artifice 


which can indeed never be done by either Motion 
or Attraction. £4 thx | 


Choice of a free Wiſdom, which has in ſuch or 


The Microſcope, which in oy known Being 
* 


brings us from the ſame Veſſels to the ſame Fibres, 


and. afterwards ſhews us the {ame capillary Fibres 


therein, convinces us of a primordial Delineation, 


and of an Organization, which, in the minuteſt 


Animal, as well as in a whole World, can have no 


other phyſical Cauſe than G o 5 himſelf, 


This is not a Place to ſpeak to you of the Struc- 


tare of Microſcopes, or of many other wonderful 
Machines, which are every Day invented. I ſhall 


defer giving you the Principles of them, till 1 en- 
tertain you about the geometrical and 'mechanical 


Rules, which make up the full Certainty of the 


ſame. It is impoſſible now to purſue a more par- 
ticular Enumeration of the Succeſſes of Experi- 


mental Phyſics, either in the Afiftances it endea - 
youred to procure, Our Ears and Eyes, or in thoſe 
it ſupplied us 595 by the Obſervation of the in- 


rernal Parts of che human Body. Chymiſtry alone 


| ſhould deſerſe co be ſtudied, apart. | One might 
make up a_realohable Volume of the bare Liſt of 
the Seryices which Botanics do us every Day, by 
_ ſhewing us new Remedies, by imbelliffing” our 
Gardens, with new Shrubs for Flowers, U inrich- 

ing us with new Vegetables and Fruits, by facili- 
ating the Means of Keeping vp. our impaired 
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Foreſts, by ſupplying Turners, Joiners and Inlayers 
with, Woods. of -a richer Colour, or fit to be ren- 
dered more ſmooth, by ſupplying Painters and 


Dyers with Seeds, Gall-nuts, Fruits, Leaves, 


dods, Roots, and Oils fit to bring Varniſhes to 
Perfection, and to diverſify the Ornaments which 
we like in our Attire, Furniture and Churches. 

A ſingle Fact will make you judge of the Merit 
of Botanics. A few Sprigs of Coffee, having with 
their Roots been carried from the Garden of the 
Plants of Leyden to Fava, and from that of Paris 
to Martinico, and then to La Cayenne, have already 
begun to yield Millions, and almoſt wholly freed 
Holland from the Contagion of the Scurvy, by ren- 
dering the Uſe of Coffee univerſal and commo 


there. But I ſhall give you a ſufficient Account of 


all the Helps which we derive from modern Phy- 
ſics, by acquainting you in a few Words with the 
Eſtabliſhment of thoſe illuſtrious Societies, which 


 profeſſedly make it their Buſineſs to procure. us 


zz ( boo ates, 
The Succeſs of the Obſervations and Experi- 
ments of Galileo and Toricellius, in the Time of 


King Fork the. Thirteenth, induced a Multitude 


f Virtuoſos to attempt the ſame. Things in France, 
The Exactneſs, quick Penetration, and ſingular 
Clearneſs of Mind of Mr. a angy who carried the 
ſame Experiments much farther, cauſed him to be 
careſſed; and courted. by the greateſt Naturaliſts of 


that Time. As young as he was, Crowds of learn» 


ed Men flocked together to hear him ſpeak. By 


him, who regularly, held their Conferences on cer- 


tain Days, and mutually communicated to each 
other the Fruits of their particular Studies. Next 


to Mr, Paſchal, the moſt conſiderable of theſe learn - 
ed Men were Meſſieurs Fermat, Robertval, Caſſendi, 
. 
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D 


degrees, a Society of Virtuoſos gathered, round. 
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Deſcartes, Father Merſene a Minim Monk, and a 
few Engliſp Lords. Mr. Oldembourg,, who was one 
of the latter, being returned to London, there in- 
troduced the Method of the like Conferences, 
This Aſſociation for the Improvement of ſolid and 
evidently uſeful Studies, eaſily found a good many + 
Favourers among the Engliſo Nobility ; not only '- 
becauſe they found therein Means of Comfort, or 
of avoiding Suſpicion under the Dominion of Crom 
well; but above all, becauſe the Lords of the Na- 
tion look upon Ignorance as a Reproach; and 
never think themſelves Happy, but in Proportion 
as they buſy” themſelves uſefully and reafonably, 

The fame Encomium of the Eng/;/p Nobility was 
made by Eraſmus, above two hundred Years ago. 

The evident Advantage of theſe Societies, de- 
termined almoſt at the ſame time, King Charles 
the Segond, and King Lewis the Fourteenth, to 
render them durable and permanent, by giving the 

Royal Society “, and the Academy of Sciences , 

a Houſe, a Fund, and proper Regulations, The 
Tranſadtions of both theſe Societies are nearly ſo 
many annual Experiments; and it may be ſaid, 
that it is from them that we have our beſt Phyſics. ; 
After their Example, were ſucceſſively formed the 
Academies: of Florence-and' Boulogne, of Montpelier - 
and Bourdeaus, of Leipſic and Berijn, and of late, 
thoſe of Patersbourg' and Seville. Theſe two lac 
make us hope to obtain the Informations which ve 
wanted, both on the Particularities of the Northern 

Parts of Europe e e on thoſe of both 
Americas. 1 (54 N - 471 

All theſe Societies gave, ha ey? | 
Births to — — of Br Wo Ne 
who," inſtead of tediouſly repeating or of . 
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Predeceſſors, conſtantly proceed from one Experi- 
ment to another, and every Day afford us new 


Facts and Truths heretofore littie known. The 


Title of Geographer or Aſtronomer, of Bataniſt 


or Geometer, or any other, aſſumed by any Natu- 
 "raliſt, who deſigus to have Admittance into the 
new Academies, is the Profeſſion of the Service he 
obliges himſelf to do the Public. By this Means, 
Sdiences, formerly ſo dull, ſo languid and melan- 
choly, are now become as active, as brisk, and as 
ſtrictly adapted to our Wants, as Arts, even the 
moſt mechanical, can bee 


We are indebted to Mr. Hugens, one of the Aca- 


demy of Sciences, for the Perfection of. Clock- 


making. Great Caſſini ſhewed us the Ring of Sa- 


turn, and four of the little Moons which attend it. 
The practical Part of Aſtronomy, which is of 
greater Concern to us than the moſt ſublime Theory, 
z now come in his Hands to a greater degree of 
Exactneſs it had ever yet attained before him. 
In the Tear 1663, Mr. James Gregory *, of Aber- 
deen in Scotland, gave us the Idea of the reflecting 
Teleſcope; and it is that which Meſſ. Paris now 
make with ſo much Succeſs, both in little and in 
great. Some Vears after, Sir Haac Newton made 


us acquainted with the Wonders of Light. Mr. Mal- 


Pigbi, a Phyſician of Boulogne,” is the firſt who 
rightly and accurately obferved the progreſſive Un- 
foldings, both of the Chicken in the Egg and of 
"the Sperm in the Seeds, and generally of che Stalk, 
of the Barks, and of the Buds in their Capſule or 

© "Caſes: Mefff, Afurland and GeoffFoi, are thoſe who, 
_ © being guided perhaps by the Advices af Seneca and 
Pliny, have put in a better Light the Relation 
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which is found between the Duſt: of the Stamina, 
che Flowers and che Seeds contained below the 
Piſtillum 

Mr. De 7. 1 08 Mr. * nod Neff. De 
Julien, have, by their indefatigable Cares, put in 
good Order the Knowledge of Plants, which was 
horridly confuſed before. Theſe two laſt, infinite- 
ly dear to the Public for the vaſt Extent of their 5 
exquiſite Learning and Knowledge, are ſtill more 
ſo on account of their eager Zeal in forming dy 
Philoſophers, Mr. Limeri ſerved us extremel 
his Dictionary of Drugs. Mr. Pajat 8 
Mr. Bonnier de la 282 Sir . Sloane, and the 
Duke of Bourbon, by their rich Collection of Cu- 


rioſities, of marine and terreſtrial Productions, of 


mineral Matters, Inſtruments and Machines of all 
1 nds, have nobly animated and aſſiſted natural 

iſtory, Mechanics and all Arts in general. Their 
_ Cabinets. are the true Magazines of Natural Philo- 
ſophy; and offer Virtuoſoes not only an amuſing 
Sgectacle, but alſo a commodious Repertory of 
whatever may be ſerviceable to Mankind, excite 
Curioſity, and be the Valdes matter of ſo many 
Experiments. 25 8 

At is not enough, my dear Chery: The Deſerip- 
Her, that I have informed vou of che ee 
fineſt Piſcoveries of modern Phyſics, 
and given you a Reliſh of that Science, hich is 
fitter than any, nobly ta fill up the ſpare Hours of 


-A rational and judiciqus Mind. The Hiſtory I have 
given you would Kill he inſufficient. did T not con- 
elude it with the Picture of ſuch an Obſerver as may 
ſerve you as a Pattern. I know one of that Kind, 
and you know him too, ſince I have often abſcrved 
to you, that if I had ſometimes amuſed. vou by 


certain and delightful Obſervations, I was * 
8 to his Works for the ſame. 1 
Lie 
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He is a Geometrician; becauſe he knows, that 


no great Progreſs can be made in many Parts of 


Natural Philoſophy, without the Aſſiſtance of Geo- 
metry. But he is not upon Geometry for ever: 

He is not perpetually intent upon Lines; nor does 
he affect publickly to talk Algebra, with three or 
four European Philoſophers who may chance to 
underſtand him. When Neceſſity requires it, he 
has recoùrſe to his mathematical Caſe of Inſtru- 
ments ; and, but in Caſes of Neceſſity, he loves to 
treat on ſuch Subjects as be univerſally underſtood. 
What he: ſays: about them, is always ſo new, and 
uttered with ſo much Comelineſs and good Grace, 
that Ladies find a vaſt Delight in liſtening thereto:  - 
Nay, his Generoſity is ſuch, that he pitched upon 


ſuch Matters as may concern Artizans themſslves. 


He is a great Obſerver, and his Learning is 
rather about Things of particular Examination, 
than about general Subjects: Having from long 
Experience been convinced, that there is ſcarce an 


thing but Uncertainty and Unprofitableneſs in gene- "i 


ral Phyſics; whereas the Conſideration of particu- 
lar Subjects, moſt commonly leads us to certain 
Diſcoveries and uſeful Operations. 
Diffidence is the chief Character of his Method 
of obſerving... He carries the Exactneſs of his Re- 
ſearches to the utmoſt Scruple: And inſtead of 
being ſatisfied with one ſingle Fact, though he ſaw. 
it very plain, he turns over and over, and every 
way conſiders the ſame Subject: He makes it paſs 
through ſo many Trials, that very often he by the 
way finds Things ſtill new, together with the Con- 
fir mation of his firſt Diſcovery. One might be 
apt to think, that ſuch a Patience muſt colt a brisk. 
Genius, and which is greedy of acquiring Learn- 
ing, very much: But this Exerciſe has rendered him 
fo very tharp-ighed in the Works of Narure, tha 
1 | ac 
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he at the firſt View perceives, to what End ſuch or 
ſuch a thing tends, from the Analogy. it has with 
other things perfectly known to him. By the Be- 
ginning of an Experiment, he gueſſes what the 
Sequel of it will be. From the firſt Motions: he-ſees 
any unknown Animal to make, he foretels in 
what the whole Operation of that Animal will end. 
But though he is uſed always to ſee his Predictions 
accompliſhed ; yet he never thinks himſelf to have 
ſeen any thing, till he has repeated and varied his 
Experiments. He looks upon the minuteſt Things 


in Nature, as ſo many Miracles, which are not tio 


be admitted, till they have been fully aſcertained, 
and made clear beyond all Doubt. 
The Aim of his Obſervations is, as far as in 
him lies, to make them refer to our Wants. I 
know that he ſometimes aims at no more than a 
laudable Curioſity. There is perhaps nothing more 
than a bare Amuſement to be hoped for, from 
what he tells us of the Formation of Peark, Shells 
and Stones, of the Beginning and Increaſe of Coral, 
of the Light which ſome certain Shells caſt *, of 
the Republic of the Waſps, and of the Work of a 
vaſt Number of Inſects: But Amuſements like 
theſe are indeed very noble; and even in theſe he 
may be ſaid to arrive directly enough at Utility z 
ſince reaſonable Diverſions make a Part of our 
Wants. enn a to el PE» Ehbgkg 
As for the reſt, this agreeable Virtuoſo every 
Minute has our Welfare in View. One would 
think, from his conſtant Attention to find gut, 
whether ſuch or ſuch a thing might not be of Ser- 
vice for promoting the Fertility of Lands; whe- 
ther another might not procure us ſome new Dye; 
whether a third might not be good for Iron. works; 
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whether ſuch or ſuch an Earth might not imitate 


China are; Whether ſuch or ſuch a Sand might 
not be of Uſe to Architects or Glaſs- makers; whe- 
ther ſuch or ſuch Means might not aſſiſt a Houſe- 


wife or a Mother, in preſerving her Stuffs from 


Moths, or her Children from the Biting of Bugs: 


© From all theſe his Cares, I fay, one might be apt 


to think, that he is aſhamed of knowing any thing 
which "Mankind can reap 'no Benefit from. He 
never thinks himſelf debaſed by theſe minute 


and particular Cares. His Phyſics are not diſfa- 


raged or diſhonoured, becauſe he ſometimes hap- 


. pens to be with Blackſmiths, or in a Dairy or a 
Kitchin. He with Dignity "teaches a Country- 
woman or a Farmer's Wife, how ſhe muſt with 
little or no Expence do an Egg over witha Lay of 


\ i 


Varniſh, or put it in 4 little Mutton-fat, to pre- 
ſerve it perfectly freſn for” ſeveral: Months toge- 
ther. I ſhould bea thouſand times more pleaſed 


With myſelf, to have procured ſuch a wholeſome 


Food far the pobr Sailors, chan to have accounted 


for Electricity, by an Attraction Which diminiſhes 
in an inverted Proportion of the Square of the 
| Diſtance. EW . 1 


I could not, my dear Friend. better conclude 


this Hiſtory of Experimental Phy fics, than by in- 


viting you to imitate in this Study, as well as in all 


your Reſearches, the provident Cares and noble 
Views of Mr. De Reaumur. His Love for the 


hae experienced, that „ new-laid Egg, boiled 25 com» 


mon, may be thus preſerved without any Alteration' for a 
Month or more; becauſe the white Varniſh, thickened on the 


Pores of the Shell, hinders: the Liquors from tranſpiring. 


| _ Whev' 'tis put «pain into boiling Water, as if it kad never been 


done, it turns the White into Milk as well as at firſt, Which 


4 a Fan uſeful for fick Perſons, in the Months of December 
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Public (of which I am a Part) is moſt particu- 
larly. what, makes him dear to me. This Intereſt. 
alone made me his Friend; and were he born in 
London, ot beyond the Abbs. the Eſteem and Gra- 9 
titude I ſhonld expreſs for his Works would be l 
equally lively, but could never proceed from a = 
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HOUGH: the Hypotheſes by rn. 2 
len; Copernicus And T. bo. Bra be, e 
voured to account-for-the Mowons of the Heavens, 


be commonly called Syftess; pet this is no longer 
what we underſtand Seal and Syſtematic 


Phyſics We have now eit Hand thoſe Phyſics, 
which pretend to account for and explain the Ori- 
ginal, and the inward Frame of the whole Univerſe,” 
A noble Project indeed! Four or five renowned 
Philoſophers have buſied themſelves about it. They 
formed numerous Parties, and created many great 
Diſputes. The Hiſtory of their Pretenſions may 
perhaps determine us to ſide with the better Party, 
or to preſerve a perfect Neatrality, 
"Epicurus, having revived the No- 
OTE; R. tions of Leucippus and Democritus, 
thought he had conceived very wel | 


— 
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1 that Particles, of Matter differently formed, after 
having. ſubſiſted from all Eternity, had fince à cer- 
cain. Time, been hooked. one on angther in Vae¹νð 
that by moving, ſom in a ſtrait Lin others indi- 
rectly, they had gathered in many different Platoons, 
and formed Bodies and Intelligences: That the 
Liberty of Man was more eſpecially the Work of 
Atoms moved in an oblique Line: That therefore, 
Hazard had formed the Sun, peopled the Earth, 
eſtabliſned the Order that reigns therein, and by 

, dne Mould ſramed both the World, and the intel- 
ligent Being who is the Spectator thereof * : That - 
we were not to think, that the Sun was made to 
light us, or our Eye to "2g but, that having taken 
Notice, that the Sun might ſerve to light, and our 
Eyes to ſee, we had 4 1 7 the Sun and Eye to 
thoſe Uſes. 1 

This ſublime Philoſophy was written in 
verſe by Lucretius, commented upon by = 
Scaliger, and by learned Men of all Countries, 
tranſlated in all Languages, in ua to . the 
Notions of Men upon . "HO 0732 
L provoke your Impatience in ee 
ning of this Hiſtory, my dear Chevalier ; a 2 
our other Contrivers of Syſtems have nothing better 
to afford you, I ſee you very ready to excuſe me 
the reſt. But you would very much wrong the 
others, by. judging, of them from Epicurus. His 
Syſtem is little different from thoſe that are made 
at Bedlam, and the Inhabitants of Abdera did tole- 
rable Juſtice to one of the firſt Raiſers of that fine 
Edifice g, when they ſent N Es to him: to 
cure his Brains. ITS Ig 8 an 
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' Ariſtotle and his Favourers, tale 
M8. -the World compoſed of primitive 
L, Matter, which has, they fay, no di- 
ſtinct Form: and is apt to receive any Form what- - 
ever; from which fprung the four Elements, 


whereof all Bodies are compoſed, and 1 into 5 1 


| _ Gf. dy 


they are all reſolved by a final Analyſis. 

here is indeed ſome — — that 
primitive Matter and the Atoms: But Epicurus 
and Ariſtotle agree in this, that they firſt admit of 
a primitive or primordial Stock of indetermined 
Matter, capable of entering into States and . 
poſitions of all Sorts. | 
| Gafſendus- rdforacy Epicuruy Aro 
and Vacuum, therewith: to conſtruct 
his World; with this Difference, that 


= puts YN into the Hand of Gop to make them 


move according to the All-wiſe Views of his Pro- 
vidence. This Philoſophy never offended any | 
body in the Point of Religion, which it does not 
ſtrike at upon any Account. But here again you 
are to obſerve the ſelf-ſame Foundation of an un- 
certain Matter, which at firſt has F | 
or determined in it, and which ſhall afterwards be 

apt to be converted into ſome Body or other, ac- 
cording as you ſhall think fit to handle, compoſe 
or divide the ſame, and bo” collect it into ny 


Maſſes : 
1 Dee .rcjedts._ the. Lues an 
+. - will have every Space to be full in his 
Mord though it be a hard Matter, 
to make the Liberty of Motion agree with the per- 
fect Exactneſs of the Plenum. His Manner of 
conceiving the Creation of it is this: Firſt , Go” 
creates an immenſe Maſs of homogeneous Matter, : 
all the Particles of which are hard, cubical, or 
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at leaſt full of Angles. | He afterwards i imparts to 
theſe Particles a twofold Motion. He makes moſt. 
of them turn on their own Centre, and ſeveral. 
Platoons of them turn round a common Centre: 


And theſe he calls Vortices or Whirls of Matter. 


This done, the whole is executed according to his 
Notions and from the Friction of theſe Particles 
worn out at their Angles, a very fine Duſt will be 
formed, which he ſtyles the rf Element, or the 
ſubtle Matter, then 55 globular Matter, which the 
calls the "Mind Element, or the Light, and at laſt 22 
a maſſy ſifted Duſt full of Branches, which he calls 
the third Element, of which all ſorts of Maſſes are 

to be made! This Cheos thus coming out of God's 


Hands, according to Deſcartes, ranks itſelf in Or- 


der, by Virtye of the Continuation of the two 
Motions. thereon imprinted by Gp, and of itſelf. 
becomes a World like ours, in which, though G'o v 
has put no Order, or any Proportion , (thele are his 
very Words) all 18:9 ings both encral and particu-. 
lar, 1 appear in #he true, Warts. ME. be 2 225 
cerved.. =) 
. Chy milts, in order to enable them- | 
les! to make Gold, and to prepare... 
5 * aid Ne ” rom 1 2 
ying, or at leaſt conſiderably Jengthens. our Lis 
1 to ſearch into the Bade of aue 
and thought: they had found out, that Salt, Sul- 
phur and Mercury, together wich zu few other In- 


gredients, . about hi they are pot as yet rar | . 


were. indeed the immediate Elements of Me 
and of all Bodies ; but chat bers was in'reallty a 
primitive Matter, which crook all forts of F DET 
as all the Sages of Egyp! and Gree, and The Phi- 
lolp hers of, all Ages afſured us there was; That 
n y nothing remained ko be done, but o 
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402 DIALOGUE VII. 
work upon that primitive Matter, to preſent it 
with fit Moulds, and to give it a certain Turn, to 
. have Gold, Jewels and the Elixir Salutis.. _ 
1 HFitherto, Sir, you fee à perfect Agreement 
3 among all theſe Sects of Philoſophers as to the 


[ + - 


rincipal Point. They all, though under fifferent 
erms, come to a Chaos of primitive Matter, and 
\ of innumerable Particles whiek are neither Gold or 
Silver, Salt or Sperm, Fruit, or any other deter- 
minate thing, but which will ſerve by their Mix- 
ture to compoſe every thifig, and into which every 
thing may at laſt be reſolved. ' The only Difference 
I find between them on this Account, * that the 
Chymiſts are far more judicious than all the reſt, 
ant make a much better Uſe of Wiſdom. The 
4 and Cor puſculiſts, are always ready to 
pal one another's Eyes out, about the Plenum and 
the Vacuum, Matter and Form, the Principles of 
Bodies and the laſt Term of their Decompolitions; 
and all this to no manner of Purpoſe. They quar- 
rel about the beſt Method of ordering Matter, as 
if the Queſtion. was, to create the World or to 
govern it, It is already made, and goes on in its 
Courſe- without them, The whole Sum of their 
pd ns does then amount. to the Art of filling 
Schools: with Diſputes, from which . we. reap no | 
Benefit. Chymilts go much more directly to their 
P'ecdint, and argue thus: According to Ariftorle, 6 

© © Epicurus, Gaſſendi and Deſcartes, Gold and Sand 
Atte at Bottom but one and the ſame Matter: Great . 
Descartes by wearing out the Angles of his Cubes, 4 
„fa the Sun, che Gold, and the Light itſelf, ſpring 4 
; 
« 


> --_ but of their Duſt: Let us ſtir up the Sand; Let 
us brüfſe the Corners and [Angles of it, by the 
-” ._ Force of Fire and repeated Fridtions Let us rob 
it of that accidental” Form which makes it Sand; F 
and by giving i a certain Turn.and a happy Form, | 
let us at laſt bring it to be Gold. What * f 
2 | ; 2 _ 
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what Helps this Metamorphoſis will be to Man- 
kind, if we can but once come at ite 


* 


If all Syſtematical Philoſophers think rightly on | 


the Article of primitive Matter, about which they 
all agree; Chymiſts think ſtill better, in reducing 
all theſe Speculations into Practice, and in endea- 
vour ing to bring that Matter to the happy Degree, 
which will make them fetch Gold and Immortality 
from it. CFF 
By a Misfortune fatal to the Glory of Philoſo- 


phers, Chymiſts not only die, but even live not ſo 
long as other People. Moſt of them dry them- 
ſelves up among Furnaces, and in peſtilential Ex- 


halations: But they all infallibly ruin their For- 
tunes. The Unprofitableneſs of their Attempts is 
a Demonſtration of the Falſity of the Principle 


which they borrowed from Philoſophers, and au- 
thorizes us not to enter into a tireſome Examina- 
tion of all theſe imaginary Phyſics. Life is too 


ſhort, and we have too many Duties to diſcharge, 


to loſe our Time about ſuch frivolous Studies. 


Io be fully ſenſible of the great Miſtake of Phi- 
loſophers, it will be ſufficient to know, that they 
frame the World of an unformed Matter, which 
at firſt was neither Water or Fire, or Metal or 
Earth, or any thing that we now ſee, and which 


afterwards by Motion becomes whatever we do 


ſee.” Conſtant Experience ſſiews them all, if they 


be but willing to open their Eyes ; that in order to 


procure the unfolding and growing of the tranſitox 


Species, which maintain the Scene of the Work 


throughout all its Ages, Go has prepated a Mul- 
titude of ſimple and uncompound Natures, which 


never ſprung out of a primitive Matter different 
from themſelves: That theſe Natures have no other 


immediate Cauſe of their Formation, but Gap 


himſelf: That they never paſſed from a firſt State 
into a ſecond: That they are as * as he 
I 2B 
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404 DIALOGUE VII. 
himſelf, who gave them their Being. That no 
Motion could ever alter or change them, or con- 
vert them into other Natures, or in ſhort, re- 
ſolve them into any thing but what they are. They 
are equally indeſtructible and ingenerable; and 
ſince the moſt violent Motion now- a- days is not 
capable of producing any thing in them; they are 
not indebted for their ſpecial Nature to any Turn 

or Diſpoſition communicated to them by Motion. 

Of this you will judge from a few Inſtances.” Take. 
ſome refined Gold, and put it in the briskeſt Fire, 
it will remain melted and in a State of Fufion for 
whole Months together. A violent Fire, which, 
according to the Carteſians, is only a violent Mo- 
tion, ſhould” indeed, on this Occafion as well as in 

the Beginning of the World, cauſe ſome ſmall 
Novelty or other in that Matter. It is certainly. 
eaſier to deſtroy than to form. Why then cannot 

| Motion, which fetched Gold from the primitive 
M.,jatter, by its ſeveral Degrees and Variations, de- 
ſtroy that Gold in the Crucible, or convert it into 
ſome new Being, or at leaſt reſolve it into a ſmall 
Parcel of Primitive Matter? How can Philoſo- 
phers not ſee, that they miſtake the methodical 
Notions according to which every Thing is ordered 

in the Schools, for Realities ſubſiſting in Nature, 
while they exiſt only in their own Brains? They 
firſt think of Matter in general; then of determi- 
mate and ſpecial Matters: But muſt that make 


them believe, that there is or ever was a primitive 


Matter? They are admirable indeed, to look for 
the Analyſis of Gold, and to reſolve it into its 
Principles, in order to bring it at laſt to the primi- 
tive Matter. They had as good analyſe Flowers 
in the Chymical Furnace, in hopes of finding in the 
Aaſt Decompoſition, à general Flower at che Bot- 
JET ohr 01281 
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V Syſtematic PHY SI CS. 405 
Likewiſe put on à violent Fire, Sand, Mud, 

| Mercury, or any Metal you pleaſe. The Sand 
ſhall become Glaſs, by the Coherency it contracts 
in the Fire; and after having been whole Years. 
together in the Glaſs-maker's Pot, it. ſhall ſtill be, 
and for ever remain, Glaſs.. The Mud ſhall fall 
either into Lime or Aſhes, and after the Diſunion, 
ſhall vever be any thing but Aſhes and dead Earth. 
The Mercury mixt with Sulphur and all the Drugs 
imaginable, ſhall become Cinoper, or aſſume ſome. 
other Form. It may have diſappeared, but has never 
been deſtroyed or changed. It is conſtantly intire un- 
der theſe new Forms, and always the ſame; and the 
Fire will return it to you ſuch as it was at firſt. It 
is the ſame thing with Metals. Torture them; 
give them whatever Motion or Alteration you may 
think poſſible by Fire, Aqua- fortis, or any other 
Diſſolutions. They have not changed their Nature; 
not even a ſingle Inſtant. If you put a Sheet of 
Iron in W which has already diſſolved a 
certain Quantity of Silver, it cannot ſupport the 
Particles of both Metals at once: It returns you 
the Silver intirely, which ſinks to the Bottom of 
the Veſſel, and which you by Miſtake thought to 
have been transformed into Liquor. It was onl 
hidden therein, by rolling on the Globules of the 
Liquor, and by the Diviſion of the metalline Par- 
ticles. But theſe Particles are in little what they 
are in a Maſs. The Minium or red Lead with 
which they colour the Wafers: for ſealing Letters, 
is made of Lead. The Metal is no longer ſeen: 
One would be apt to think it deſtroyed, or to have 
been converted into another Nature. It is only 
more divided there; but its Particles never change: 
and if you offer ſuch a Wafer to a burning Wax- 
candle, receiving the Aſhes of it ona Paper; you _ 
will chere ſee all the Particles of the Lead put in 
Fuſion, collected into 9 a and forming, 
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406 DIALOGUE 
as they grow cold, ſeveral ſhining Branches, eaſy 
to be diſcerned, even without a Microſcope. The 
Gold and Metals which are extracted from the 
Matters where nothing metalline appears, are not 
formed there. They are only found in thoſe Mat- 


_ ters, and we extract them from thoſe. Places 


whither they had been carried and diſperſed before. 


Hence the Gold found along Rivers, and in Sands; 


Hence the Particles of Iron, which adhere to the 
Knife touched with the Load - ſtone, with which you 
rake up the Aſhes of Plants, or the Aſhes of the 
Fleſh and Intrails of Animals. Thoſe metalline, 


ſaline, earthly, ſandy, aqueous, fiery and mercu- 


rial Particles, and ſeveral others equally ſimple, 
are toſſed about here and there, form Maſſes, ap- 
pear under many very different Dreſſes, hide, and 
then ſhew themſelves again. But the Gold, the 


Iron, the Earth, the Water, the Sand, the Fire, 


the Mercury, in ſhort, all ſimple and uncompound- 
ed Matters, are conſtantly the ſame both in little 
and large. Theſe Natures are each of them its 


own reſpective primordial Matter: And as the moſt 


violent and moſt varied Motion cannot reſolve 


them into any thing but what they are, of courſe 


they are not for their Structure indebted to any 
Motion, either direct, oblique or circular. All of 
them, as well as the whole World, came imme- 
diately out of the Hands of G op himſelf, They 
are not indeed what they become by the Combi- 


nations of Motions ;. but what G o.b.from: the Be- 
ginning was pleaſed they ſhould be, to ſervefor the 


ormation of - thoſe compounded Bodies, for which 


his Wiſdom deſigned them. Gold and Cryſtal are 
no longer made: They only are carried, toſſed about, 
gathered or diſperſed. Motion therefore, which 
never was able to produce the leaſt Grain of theſe 


Matters, much leſs was capable of producing an 
Earth, or its Inhabitants, or an Atmoſphere, 2 


| Of Syſtematic PHYSICS 4a 
but ol 


Syn. Motion preſerves the Worl 

never adjuſt it: Like as the Spring of a Watch, 
and the Care we take to wind it up every Day, 
makes it move regularly, but could never con- 
ſtruct it. It is then the Part of a conſiderate 
Naturaliſt, to ſtudy the Motions which maintain 
Nature; ſince they are real, regular and conſtant: 
But attributing to the Motions 1mprinted on Mat- 
ter the Power of forming a World, is to contemn 
Experience, and rhaps tacitly to revive the Epi- 
curtan Reveries. It is every whit as impoſſible fot 


Motion to form a World, as it is evidently = | 


ſible for it to form 2 Grain of Iron. 

If we can get nothing but Loſs of Time, 
raking up Gaſſendi's Atoms, or in mak ing Pele. 
tebs angulous Bodies to ' whirl," we perhaps ſhall 


meet with better Succeſs, by having recourſe to the 
attractive, centripetal and centrifugal Powers of 


the Northern Philoſophers. 


The Difference between Mr. Deſcartes's SG 
and Mr. Newton's, is, that the former pretends'to 


account for every thing; whereas the latter, mo- 
deſtly owning that we know not the Bottom of 
Nature, aims at no more than to clear a Matter of 
Fact, without pretending to account for the Cauſe 
thereof. But as that ſingle Fact, according to his 


Notions, takes in whole Nature, his Syſtem does 
thereby become a fort of general Phyſics. Ac. 


cording to Mr. Deſcartes, that Gravity Which cauſes 


Bodies to fall, is not different from the Action of _ 


thoſe Fluids in which Planets' are carried away; be- 


cauſe every Body which is moved, and by che am. 


bient Bodies obliged to deſcribe a circular inſtead of 


a ſtrait Line, inceſſantly endeavours to recede from 
the Centre. Whence it happens, that When the Parts 


of the Vortex meet with Bodies that have no centri- 


fugal Force, or that have it in a lefs Degree, theſe 


are 42 toward 4 6h; Centre; ſo chat Ee Preeipi- 
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tation of heav Bodies towards the Centre, is only 
the Action of more active 6 es a Ten- 
dency to avoid it. 

Mr. Newton firſt thinks, as well as Mr. Deſcartes 
from whom he had learned it, that any Body will 
. continue. in its State of Repoſe or of Motion, till 
ſome new Force takes it, or makes it to deviate 
thereff rom. 

Mr. Newton, in he: ſecond Place, thinks he has 
obſerved in whole Nature, (and this is the diſtinc- 
tive Point of his Syſtem) that all Bodies are attract- 
ed towards each other, in proportion to their Di- 
ſtance and reſpective Maſſes: That they tend to- 
wards, and gravitate or weigh upon each other: 
That the Sun tends towards the Earth, and the 
Earth towards the Sun; but that the latter bein 
incomparably bigger, the Approach of the Eart! 
towards the Sun is alone perceived: That likewiſe 
the Earth tends towards the Stone which was ſepa- 
rated from it by Projection, as the Stone recipro- 
cally tends towards the Earth: Or rather, that the 
Stone attracts the Earth towards itſelf, as the Earth 
attracts the Stone; but that the Earth having, on 
account of its Bulk or Maſs, an attractive 2 
infinitely greater than that of a ſmall Stone, it 
thence happens, that the Earth quits not its Place, 
and it is che Stone that comes towards it, or is 
dragged away, by the attractive Power which the 

Earth exerts thereon, | 
This mutual Action, which Mr. Newtos thinks he | 
. perceives between one Body and another thr 


| "out Whole Nature, he calls Attraction, and pro- 


ſes it as an Effect which is found all over the 
Univerſe, without being able to aſſign any other 
Cauſe for it but the Will of Go p, who appointed 
it to ſet Whole Nature a- going. Therefore tha 
Earth now moved round the Sun (were it only 
ed, not attracted. ** it) would recede int 
: | angel 
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Gnitely from it. The Moon, did it obey without 
any Obſtacle. the Law of the Motion which carries 
it away, would avoid and ſhun the Earth, and at 


4 


laſt diſappear. Likewiſe, if the Earth did only 


obey the Law of Attraction, that is, the Law 
whereby the Sun attracts. the Earth to itſelf, it 
would draw near and precipitately ruſh upon the 
Sun, The Moon being merely attracted, would 
fall upon the Earth. But if the Earth, being moved 
and thrown far from the Sun, is at the ſame time 
attracted by it; inſtead of receding from it in a 
ſtrait Line, that Line will be curved by the At- 
traction which brings it again towards the Sun. 
Being always influenced by two Powers, one of 
which draws it from and the other attracts it to- 
wards the Sun, it deſcribes round the latter a curve 
Line, which Mr. Neæuton demonſtrates to be neceſ- 
ſarily elliptic, or ſomething oval. The Moon, 
likewiſe, yielding to the Force which makes it fly 
off from the Earth, and at the ſame time to the 
Power which attracts it towards the Globe, circu- 
lates round the Earth. The centrifugal and. the 
centripetal Force are _ mutually. curbed by each 
other; and the Moon, inſtead of being hurried 
away from us by the firſt Power, or precipitated to 
our Earth by the ſecond, is, by the Impreſſion of 
both at once, retained within its Orbit. 
Mr. Newton examines afterwards, what ſhould 
be the Meaſure of the Motion of the Moon begin- 
ning to fall on the Earth from the Top of its Orbit, 


after having loſt its centrifugal Force, and having, 


as it were, given over to the whole attractive 
Force which the Earth exerts upon it. The Di- 
ſtance of the Moon from the Earth is known: We 
Know likewiſe the Time of its Revolution; We 
therefore: may know, what is the Portion of that 
Orbit for one ſingle Minute. Geometry informs 


Us, what Space the Moon would 80 through ; 


ſtrait Line, falling towards the Earth, by Virtu 
of that Force which makes it paſs over that Arch 


or Segment of its Orbit. Having afterwards | 


proved, that Attraction diminiſhes in Proportion 
as the Square of the Diſtance increaſes z Mr. New- 


ton, by his Calculations, finds, that the Moon, fal. 


ling' from the Place where it now is, would firſt 
go through 15 Foot in one Minute; and that near 
the Earth it would, by virtue of the fame Law, in 
one. Minute, go through a Space of three thouſand 
and fix' hundred times fifteen Foot. Having at 
laſt examined the Spaces which a Maſs of Wood or 
Stone goes through near the Earth, when let fall 
thereupon 3 he, concludes from what Experience 
ſhews of the falling of Bodies, that a Stone in the 


Neighbourhood of our Globe, would in one Mi- 


nute go through a Space of three thouſand and fix. - 
hundred times , fifteen Foot. The Moon let go 
from its Orbit, would then obey, che ſame Law 
which precipitates the Stone. By a neceſſary Con- 


ſequence, if the Stone was carried as far as the 


Orbit of the Moon, and thence Jet fall on the 
Earth, it would go through a Space of fifteen Foot 


there. Attraction is then the ſame thing as 


Weight. Hin 


' Mr. Privas de Molieres, A Member of the 'Aca- 
demy of Sciences, has in his pbyfica] Inſtructions 


preſerved the Grounds of Mr. Newton's Obſerva- 
tions. He, admits of all the Proofs which ſhew, 


that the fame Cauſe which makes a Stone to gravi- 


tate on the Earth, makes the Earth to gravitate 
* They call « Square any Number multiplied by unt Tf 
che 


the Interval from Earth to the Moon be divided into three 
Strata s; the Stratum 1, has for its Square 1. The Stratum 2, 
bas for its Square 4; and the Stratum 3, has for its Square g. 
The Attraction, which diminiſhes in proportion as the Square 

of the Diſtance increaſes, ſhall then act as 9 in the firſt Srratmmm, 
as 4 in the ſecond, and as 1 in the thir . 
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upon the Sun, and the Moon upon the Earth. 
But he aſcribes that Effect to a Cauſe very different 
from that imagined by Sir 1/aac. The French Phi- 
loſopher, while he admires the Exactneſs of the 


geometrical Syſtem of the learned Enxgliſoman, at 
the ſame time thinks it inconſiſtent with the whole 


Plan of Nature. He is ſhocked by a Principle, 
which makes our World a Totality, whoſe Parts 


are more lank and incoherent than thoſe of a Ske- 


leton. All the Notions .we have of Mechanics, 
ſeemed to him quite demoliſhed by his ideal At- 
traction, which, according to the Favourers of the 
Engliſh Geometry, is reciprocally exerciſed among 
Bodies ſeparated by an immenſe Vacuum, and which 
makes them revolve in nought, without uniting 
them by any intermediate Bond. Mr. De Molizres 
reſumes Mr. Deſcartes's Vortex, whoſe Exiſtence ap- 
pears to him almoſt palpable in Nature. He mends 
that whole Syſtem, and by concluding from the 
very Structure of the Vortex, all the Effects per- 
ceived by Mr. Newton, he in a manner reconciles 
the two antagoniſt Schools. 1 0 


That Vortex is no longer compoſed, as Mr. Deſ⸗ | 


cartes thought it, of hard and inflexible Balls; but of 
many ſmall. Vortices, whoſe. Particles inceſſantly in- 
Cline: to recede from their own Centre; while the 


whole tends towards receding from the common Cen- 


tre. A maſſy Body like the Moon or the Earth, 
thrown into that Vortex, «muſt needs be preſently 
moved thereby, and carried away in the Direction of 
the whole Vortex. But the Parts of that heavy Maſs be- 


ing ſtritly.united, and at Repoſe one by another, of 


_ themſelves make no manner of Efforts ro move, and 
have no other Motion than the Impulſion which 
the whole Body of the Planet receives from the 
Vortex in which it ſwims: Whereas the Balls of the 
Vortex have a double Motion, and make à double 
Effort. They all tend towards receding from their 
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412 DIALOGUE VIII. 
common Centre, ſo ſoon as they are moved and 
forced by the ambient Vortices to move in a cir- 


* cular Line. Beſides, all the Particles of theſe Balls 
do in little round their own Centre, what the Balls . 


themſelves do in general round their common Cen- 
tre. From this double Tendency there reſults a 
double Force, which draws them from the Centre 
more powerfully, than the Motion imprinted on 
the Planet (draws it from the Centre of the Sphere. 
The Planet, when thrown into the Vortex, has in- 
deed therein received a centrifugal Force, by re- 
ceiving à circular Motion. But its Parts being in 
Repoſe, it has a leſs centrifugal Force than the Vortex, 
in which this Force is double, both from che Mo- 
tion of the minute Vortices which fly from the com- 
mon Centre, and by the Particles of the minute 
Vortices, which at the fame time fly from their ó m 
Centre. This Exceſs of centrifugal Vine in the 
Matter of the Vortex, over and above the centrifu - 
gal Force of the Planet, muſt needs prevail. The 
Planet having a leſs Tendency towards receding 
from the Centre, than the Matter which puſhed it 
that way, it will thence happen, that the Earth will 
by degrees draw near the Sun, and the Moon falt 
on the Earth. In ſhort,” Mr. De Molieres employs 
but one ſingle Action, or one ſame Cauſe, - to form 
the centrifugal Force of the Vortex, and to make 
the Planets and all mafly Bodies gravitate towards 
one and the fame Centtez whereas Mr. Newton 
adds to the Motion imprinted on all theſe Bodies, 
another Power or Law, which he calls Attraction, 
and which inclines them all towards drawing near 
each other more or lefſs ſwiftly, in proportion to 
their Maſſes or Diſtances, while there is no need 
at all of this ſi ond Power, and it is impoſſible to 


conceive it. | | + 
Mr. De Molieres, after having, by his ingenious | 
ped us to conceive the 

_ twofold 


Explanation of Gravity,” he! 
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twofold centrifugal Force of the Vortices, and the 
reapproaching of maſly Bodies towards the Centre, 
as à {imple Effect of that Force, ſtill leaves us in 
the Expectation of what he will introduce, to ſuſtain 

the Planets in their Orbit, and to hinder them from 
falling to that Centre. But it is eaſy to foreſee, 
that in the Leſſons which he is now preparing for 

us, he will make uſe of many different Vortices, 
= at leaſt ſeveral: Atmoſpheres thrown round the 


Planets, to make them roll one upon another with- 
out falling; like Balls of different Matters, which 


preſs and flatten one another a little in rolling over 


each other, while the Centres which tend towards 


one another by the Impulſion of the ambient Vor- 


tices, are however unable to draw near each other. 
This Explanation of Mr. De Malieres, when ap- 
plied, not to create the World, but to conceive the 
Motions and Preſervation. thereof, is the more 
acceptable, becauſe it may alſo be of Uſe in the 
particular Explication of a Multitude of Phæno- 
mena, and 5 particular Caſes. Such are, for In- 
ſtance, the Flux and Reflux of the Sea by the Preſ- 
ſure of the Sphere of the Moon on that of the 


Earth; the Diſordering of the Satellites of Zupiter, 


by the Preſſure of the Sphere of Saturn on Fupiter s; 
the Attractions and Repulſions of electric Bodies, 
by the ſmall Atmoſpheres, which they acquire or 

loſe, as they are touched one way or another; the 


Chymical Diſſolutions and Fermentations, by the 


Diverſity: of the Forces of the ſmall: Vortices which 
compoſe the Liquors, and which can never appear 
at Reſt, but when they have put themſelves.in Equi- 


librio aſter a. long Agitation, . by the 


Inequality; of the Efforts. . .. 2 As 
I ſhalkrake care here, not to —_ 


upon a particular Account of the Sy- of BS 


ſtems - imagined on Gravity by Mefl. ., 


ae, Banger „ a an many. others | 


; 
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This is only a ſingle Point of the Mechanics of the 
Univerſe. Ask the Explication of it from fifty 


Naturaliſts, they all will think themſelves to have 


given you a Scheme of Phyſics, the more valuable 
in Proportion, as they ſhall uſe more Calculations 
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and Geometry therein. But the Diſtance between 


Arithmetic, and Geometry and Phyſics, is often 
very great. All theſe indefatigable Calculiſts, and 


even often ſetting out from the ſame Point, 
will lead you to very different Sums, to very dif- 


ferent Mechaniſms, and to as many Syſtems as there 

are Heads. What will then happen, when from 
this Point we would paſs on to the Explication of 
the Mechaniſm and intimate Structure of the other 
Parts of the Univerſe? Entering into theſe Syſte- 
matical Opinions, would be quitting the SpeFacle 


de la Nature, and loſing Sight of the certain Uſe 


we may make of it; in which our true Phyſics 
conſiſt. Another Reaſon which ought to make us 
entertain a Jealouſy of Syſtems, is, that though 
they ſhould appear ever ſo grand at firſt Sight, the 


Application we are willing to make of them to 


particular Effects, moſt commonly Proves abortive 
and ridiculous. ' For Inſtance, make uſe of the 
Syſtem of Attraction, to explain the Phenomenon 


of the Load-ſtone, where it ſeems it ſhould be f 
very great Uſe ; or to explain Electricity, or to 


account for what they call Fermentation; you will 
find that the Principle will fail you every where, 
and give you Intelligence of nothing. One is ſoon 

obliged to vary the Attractions as well as the Effects. 
Here you have an Attraction which operates in the 
whole Depth of the Maſs; there you have another 
Attraction, which operates only through the lighteſt 
Surface of Bodies. There is a certain Attraction, 


Which is conſtantly the ſame, whether the Bodies | 


be thick or thin, while another Attraction varies 
according to the Bulk or Thickneſs. of the ſame. 
a 5 A The 
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The Attractioniſts were chiefly in love with that 
which they ſaw, or fancied they ſaw, in electric 
Bodies. It could not be miſtaken; and it operated 
exactly as in the Planets, diminiſhing round about 
as the Diſtance increaſed. By Misfortune, an expe- 
rimental Philoſopher came and overthrew all this 
ideal Building; and by faſtening a ſmall wooden 
Ball at hs uten of a Cord eleven or twelve 
hundred Foot long, he has found, that if one 
ſhould preſent an electrical Tube to the Middle, 
or even the Beginning of that long Cord, the ſmall 
Particles of Gold placed at the other Extremity un- 
der the wooden Ball, would apply themſelves and as 
quickly faſten to it, as if the Electricity had acted 
at a Foot diftance from the Tube. One of our 
moſt learned Newtonians ® has made a thouſand 
Experiments upon the Load-ſtone; and after infi- 
nite Cautions and Calculations, he frankly owns, 
that Attraction failed him when he wanted it, and 
that he could underſtand nothing init, 

I ſhall, my dear Chevalier, here conclude this 
Hiftory of Syſtematical Phyſics, you needing not 
that 1 ſhould for the preſent give you 2 more 
extenſive Account of it. It will always be time/ 
enough to reſume theſe ſublime and but little - \_ 
neceffary Speculations. It would even be dange- * 
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rous at your Age, and perhaps at any other, to pre- bh 
poſſeſs you with any particular Syſtem 3 to which you A 
mfallibly would, either willingly, or whether you 9 
would or not, make every Phznomenon to refer: F 
Which is an infinite Diſadvantage to the Progreſs 1 
of true Phyſics; either becauſe you never get out * 
of the Circle of ſome certain Generalities, or be- 
cauſe you ſee every Thing merely according to 4 
your own Prejudices. . This then brings you back | 
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only Philoſophy that ever was of any Uſe to Mans 
kind; and I have already ſhewred you, that theſe 
Benefits were without Number. Burk cooks: you 
_ ever, in purſving*the Study of Phyſics,” follow a 
= - wiſer or more qudicious Method than that which © 
|  Meſſ..de Þ Academie des Sciences always followed in 
teaching it bey never approved in a Body of 
any general Sytem. They are convinced, that if 
Man can {any way be allowed to arrive at the inti- 
mate Knowledge of Nature, he cannot obtain it 
.._ _ Otherwiſe than by a long Series of Experiments and 
3 Facts for many Years together; and that if on the 
cContrary that perfect Knowledge of Nature is fer 
ever interdicted to our preſent State and Condition. 
at leaſt the Experiments and the Knowledge of N 
Particulars will not fail, as we daily experience, 
to procure many real Services to Mankind, This © 
infinitely jadiciobs Principle, which has been a ſtand- 
ing Rule to them; and the Nature of the ſeveral 
Functions which theſe learned Men have divided 
among themſelves, are exactly and equally ground. 
ed on our Wants and the Meaſure df ouf Caps e 
city. Nay, more: Experimental Phyſics, topebich- 
they procured a vaſt Credit, id the only uſeful 
Sy den ibecauſt it is the only one agreeable to our 
> Condition, which we may, without any Risk, call 
the Syſtem. of Providencſde. 
An Experience of fix thouſand Years is full, 
ſufficient to inform us of What is either acceſſibſe 
or interdicted to us. So long as Man, in his Re- 
ſearches, has buſied himſelf about what is ſubmitted © = 
to his Government, his Efforts were always reward: 
ed with new Diſcoveries: But ſo long 8 
ſumed to dive into the intimate Structure of the 
ſeveral. Parts of the Univerſe, which he is hot ap: 
pointed to put in Motion, bis Ideas were never. any 
thing but an odd Medley of Fancies and Uncer- _ 
tainties. If he ERS ares Quantities - 
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Of Syſtematic PHYSICS. 45 
and the Laws of Motions, not indeed to fathom 
the Heavens, or to weigh in a Balance the Maſſes 
of the celeſtial Bodies, but to know the Order of 
his Days: If be obſerves the Relations which the 
Aſpects of the Heaven have wich regard to his 
Habication, and the Progreſs of the Li prongs 
the Mediums he offers tO the Helps which 
he may find from ** ilibrium of Liquors, 
or from the Weigh lerity of the Bodies 
he is Maſter of, 12 all the other Experi- 
ments that fall under his Eye, and eſpecially under 
his Hand ; in ſhort, if he applies Experiments to 
the Necefſaries of Life, this will be a Syſtem of 
Phyſics full of Certainty, and productive of great 
Adv . Ir is chen theſe Subjects which 1 hope 
to malen the Matter of the Converfations I ſhall 
hereafter + for you, But undertaking to de- 
termine What it is that regulates the Motion of the 
Univerſe, an to penetrate into the general and 
particular Structure of the Pieces of hich ir is _ 
poſed, is renouncing the Glory of improving and 
making- our Dominion . per, to run after 
empty Hopes: I is aban Treaſures which 
lie open to us, bey knock at a Door 
which 2 dex ans fix chouſand Years but 


to us. 
K ib no'ct al Opinion, bur « palpable and 
ruth, that Gop gave us 3 


experimental 
— Facility of conceiving all choſe Things 
we are do manage; and has on the contrary, con- 
cealed from us, che Knowledge of thoſe Things 
which he himſelf puts in Motion, without truſting 
the Gayernment of them to our Care. Thus, for 
Inſtanee, we know not the Structure of our Sto- 
2 becauſe G 6 p has freed us from the Care of 
Let che greateſt of Anatomiſts do his 
utmoſt; us 4 8 his own 
tion ten contrary to his 
Iv. — "> e | Intentions, 
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on Foot go from Breſt to Pekin, it does not follow 
"that he will « ever reach © to * Mar: ; and — 4 
Marble ; 2 -will he no for all chat alter his gt 
to the Moon, to maky FJump out of its Orbit, or 
grappic dog with h i Hopks, in order to rob 
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He is barred every; hen he whe * 
empty Speculations: ok e conſtantly goes from 


iſc 
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improving what is roun . Our Realon always 


employs itſelf wih Succeß, hen it ſtrives to ren- 
der experimental * uſeful <4 IT When it pru- 
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tion in three N 2 which makes her's in 
ſeven Months and A f, thereabouts; the Earth, 


which as it is much Hbre remote, deſcribes her 
Orbit in 365 Days and a 
and at ſtill greater Diſtances; Mars, which perfects 
his Revolution in 686 Days; Jupiter in 4333, that 


ia, in about twelve Years ; and Saturn in 10759 


Days, or in about 30 Years, There are five 


Ee 3 Planets 


rr 


Quarter; then ſucceſſively, 
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Planets of the ſecond Order, or which have a large 
Planet for the re. rs their r Revolution, and * 
iaſeparadle theref wh dhe 
Earth for her Ce 1 00 the four Stars 
of Medicis, (now "the 2 elites) which turn at 
different Diſtances round Jupiter. Since Galileo*s Time 
five mall Mou have alla br peretiutũ fu 
round Saturn mhigh iE. incall)>ten v ſecand 
Plahets 1 the Fim, chat ils in 
the fixed Centriu uf ti Revolution of thb ſts greater 
Planetezi wen (ould ſte ue m x volur nougdi ue in 
an uniſortn Manner, and advaneing font 10 
Eaſt atoordinga&sthe Sue e i We 
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And the ſeveral Deviations and Re-approachings: 


the Planets, with regard to the Plane of the Eelip- 


dk, are the only Variations that would be perceived 


wn their Moons obſerved from the Globe of the 


Ee 4 | Sun. 
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Sun, But it is quite otherwiſe Pong e the Earth. 


Let us remark what the rr 1 the two 
inferior Planets will there be. 


1. Mercury and Venus muſt appear 15 hy Plane 
of the terreſtrial Orbit, when they are in the Node; 


and theſe two Planets afterwards muſt recede from 
the Plane of the Ecliptic, as they deviate from the 


Nodes. But the Diſtance from theſe Planets to the 
Plane of the Ecliptic, even when they are in the 
ſame Part of their Circle, muſt needs appear ſome- 
times greater, ſometimes leſs, according as the 
Earth is near to, or remote from them. For it is 
a Law in Optics ſufficiently known, chat the more 


remote the N is from the Object perceived, the 
ſſmaller the Angle is which the ſaid Obi ſeems to 


make with a Plane, or with another Object; and 
on the contrary, the nearer the Eye is, the greater 
is the Angle under which it ſees — Object. 

2. Mercury and Venus, ſeen from the Earth, do 


not appear equally inlightened. They are ſeen 
| with a Creſcent ſometimes increaſing, ſometimes 


decreaſing. They are ſeen with one whole Half 


- floped off, or under the Form of a Quarter; ſome- 
times full, and at laſt totally darkened or eclip- 


ſed. 
When Mercury and Run receding 


| a from the Earth as far as they can, get 


behind the Sun, and to it, as well as 
to — oppoſe their whole inlightened Half, that 
Situation is not called Oppoſition. This Term is 
reſer ved to expreſs the Situation of the ſuperior 
Planets, when the Earth is juſt between them and 
the Sun. But this Paſſage of the two inferior 


Planets behind the Sun, is called their ſuperior Con- 
juntion. It is called Conjunction, becauſe theſe 


Planets ſeem then to draw near the Sun; and to 


Joſe themſelves in his Rays. It is called the Supe- 
nor — the” Approach is _ 
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De Motion of the PLANKT 
on the other Side of the Sun, and in ier to diſtin- 


— 
guiſh it from that which is made under the Sun, 
when. the Planet in revolving round that Star, comes 
and places itſelf between the Sun and the Earth. 
The ſecond Reunion is called the inferior Conjunc- 
tion. The Planet in the ſuperior Conjunction 18 not 
indeed eclipſed, but drowned by the {uperior Splen- 
dor of the Sun; and when it comes near the Line 
of the Nodes, it may in reality be erclipſed, by 
actually paſſing behind the Body of the Sun. The 
Planet in the inferior Comjunction ſeems again 
eclipfed, becauſe it is loſt in the Rays of the Sun, 
and becauſe it turns its whole dark Half towards 
F us. But inſtead of being really eclipſed by the 
Interpoſition of ſome ſolid Body, itſelf eclipſes that 
Point of the Sun over againſt which we may per- 
ceive it by the Help of the Teleſcope. It forms a 
Spot, which proceeds from the Eaſtern to the 
Weſtern Limb of the Sun. The Planet afterwards 
leaves it, in order to repaſs behind it, following the 
Succeſſion of the Signs from Welt to Eaſt. A few 
Days before the ſuperior Conjunction, and fome 
Days after, Mercury and Venus turn towards the 
Earth nearly their whole inlightened Half: They 
muſt of courſe be ſeen in their Full. But as they 
are then much more remote from the Earth, than 
ia the Approach of their inferior Conjunction, ſince 
| are withdrawn from it by the greateſt Part of 
their Orbit, they, notwithſtanding: their being at 
full, muſt needs appear leſs brilliant, and more and 
more diminiſhed by the Neighbourhood of the 
A few Days before the inferior Conjunction, an-d 
ſome Days after, they turn almoſt their whole ' 
darkened Half towards the Earth. _ We theretore 
muſt perceive but a very ſmall Edge of the in- 
Jightened Half, and the Creſcent muſt needs appear 
very dim, unleſs it begins to recede pretty much 
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432 ann the PLANETS: 


in Jupitar, will ſufficiently illaſtrate the Incquality 
of the Aipettz of the other tun. Ea 
The. Diſtances of Jupiter and the Earth with 


| regard to the Sun, are between themſelves as 26 is 
to 5; that is, if we conceive the Earth to be 
diſtant from the Sun g Meaſures, each of them of 


2 certain Number of Leagues,- the Diſtance of 
Jupiter from the Sun ſhall be 26 of the like Mea 


ſures. If "therefore you deſcribe Circumferences 


with ſuch Radi as may, when compared together, 
be between themſelves as 26 is to gj, theſe Circum- 


ferences will repreſent thoſe which the Earth and 


Jupiter deſcribe round the Sun. The Earth is a Year 
in completing her Orbit; as yh completes his in 
12 Years. | The twenty | 

the Half of one twelfth Part: If then we take the 
Ark TV, being the 2 4th Part of the Orbit of 


Jupiter, this Planet ſhall deforibe the Ark TV, the 


Half of the twelfth Part of the Whole, whilſt the 
Earth ſhall deſcribe A B, D, G, the Half of her 


intire Orbit. Let us divide the Ark T V, and che 


Semi- circle A B, D, G, into the ſame Number of 


Parts reſpectively equal; for Inſtance, into 6; we 
ſhall be ſure that Jupiter will ibe one ſixth Part 


of the Portion T V, while the th deſcribes one 


ſixth Part of the Ark AB, D, G. By this means 
we ſhall have che principal Places where the Earth 


and Jupiter ſhall: meet 


E Let us ſuppoſe 
the Eartb to be in A, 


nd Jupiter in ks ion 


behind the Sun Sin T If Jupiter can at that Time 
be ſech, we Thall refer it té the Point M of the 


Starry Heaven correſponding with it: While 


| Barth ſhall deſcribe the Arks A, B, C, D, Fupiter 
mall deferibe 1, 2, 3, 4, and che Eye hall ſucceſ- 


fively perceive him in the Points M, N, O, P, of 
the Starry Heaven. The Diſtance is greater from 
M to N, than that from N to O, and the Ark NO is 

greater 


Part of a Circle is 


2TAAAAT MN e 


p a x£:filk -ab ll aww. 1 
-- ow} 300 >& 10 eq 2001 0 
4 . Kor vu Jo eos pln; 


07 £3 A 55 2 DEA ©. 


rm 56 T 7 


Þalqmos wia\ 19005 17! 

s lo 7 iro SY <2 

070 Sch 10 314 i by 
| TT Ab. 205 df way 
AI d * on 2111 10 1 1 
10. B&H 2D < 'S 


{15 * 

| 257 Amt 2 03: 
3 hi ns fal 10! |; 
1 cdl no dieb Nhfs 
0 220 ot3b va 5d3 
Um EA. yd 9.0 
:\ 943 Sd 40“ I. 
gol eu 1. 1 4315 
hol 0: n \IY 

L 1683 38.062 WN 

io M 3mot% 93 03 | 
ae n dw gs 
90 |\d 2 .& A e 

et ber vl 300 bite 2 
) H A ennie 5129 % vis 


0! 1238919 i nE "ns E 2 


50113, 


* 


Boge 221852 


* ac 
no! 3507 0 


1 to 118 J 11% 
Svall lar vas 
cn Wu ne 
| 07 Ad 27 


wil 
di 
BN ow 099} 50 


i VIIIa 
+ /© Tied: 8 


4 


ve 903 bnidod 


ile l fie, 


2 2 


4. 


CAA 93 bos QC 03/7 mon 78111 Gat; 2 571 
19189 - | dogs 


— 


1 2, 
* ” 4 "= 
I { : * 
a #. ®, 5 
. " * 
» 4 93 91 
: * enn 
* 1 Px. « «4 4 
. Gs © 
: a E EE es , ” 499 - <6: 4A 3 wn * ow ny” * N 
— 5 7 F x 1 * 33 * 
r N 2 
4 . * Pan 4 1 
i | | 1 7 Fr 
Ju : * nps * _ 
: 9 ' 4 * s COL ys 2-8! ay 
v 1 wh * Lg * * 
[2 RY GW e J e # * 4 "+ - x by 3 
7 * 0 #4 >= i " $ 4 A | 7 
0 . | i "as 1 + — os ial pn * * Rf 
£ . n 4 1 : Ig : AF 1 e A. 
; „ren 1 „ | 
: 0 x 
_— | 2 nn LA OR * . 
7 N - | "$59 K Ex : 1 a 
5 * - 17294 A „ 8 2 * 
| 1 Be: £44: * oy 
1 1 . 4 2 Me - +; 2 4 
© & 1 ; 8 
— . 4 # 
Ee bs : ; 
"a 
N } 3 KF ts 
of ; ; * 
* 
n % 4 
%. 4 * % 84 * , 
* — . : 
* Ms Y ; 
* * . 4 
4/7 © * 1 4 
6th G - 
” 2 bl . * $ 
— — 4 FS ol 
"> 5 1 
+ „ 7 8 
1 * 
— 1 * . £3 C 7X L4 . 
: . f 4 * N 
* 7 7 4 * 
# | IE... ; | 
% 89 x 0 F 
7 N 4 
; N * 8 4 
"v7 1 43 q 1 
xt þ * 8 * * 2 4 » L ; 
1 < 2 * * 1 
£ 7 A 
We TS Py c 7 2 4 
Fs «224.7 3 * 
* bs 4 — * Fs . 
1 « * , 7 of WA - tb — > - 
L424 It $6? Wy. 4 q Fb r 
5 A * . 5.3 
wY 92 be. @ '; * 5 
7 94 * . > . 
24 * , 
* Py; 7 1 x * / 
71 Detern y 
, % * by 
: . P 9 ba ly 4 
1 ann 4 " 1 
5 * : . 
* * . 4 * % 
FEES © $4 3 
\ EY 4 . 
1 3 a 1 
* 1 p & + . 
, Tn > : * 
: = 6 
*. 
ws 2B. + 
d : a ** 
A * * 
* » 4 
. 
f 
a ” 4 # 
KS 5 "Is 
” . 7 4 
. * 
3% of . * 2 # 7 iy 
a wt L 
- 
t : 
5 0 & * * F : 
x * 9 
Fane 6 *:&.a ; 
* 171468 | 
© : > * 
” Py a” Fi 
pe ” ; 
$4: — a 
1 x 


Jupiter has an equal Motion in his Orbit, we ice 


deſcribe the three Arks 6. 7, 7. 8, 8. 9. But, as 
the Line I 9 Q, according to which the Earib ſees 


make Jupiter ſtationary. Finally, the Earth paſſing 
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De Motion of the PLANETS. 433 


7238 than the Ark OP. Therefore, though 


him move with a Celerity which inſenfibly diminiſhes: 
The Earth going from the Point D to the Point 
E, Jupiter ſhall go from 4 to 5, and ſhall appear 
to proceed from P to X, a Portion of Circle ſtill 
leſs than was the foregoing. Its Swiftneſs ſhall then 
appear to diminiſh more and more, The Zarth 
afterwards ſhall deſcribe the Ark E F, and Jupiter 
5, 6: But the Lines Eg X and F GR, according - 
to which the Earth ſees Jupiter, are parallel; there- | 
fore the Eye will refer them to the ſame Place of "T0 
the Firmament, and the Planet ſhall appear motioti- 
leſs and ſtationary, If afterwards the Earth deſcribes 
the Arks FG HT, Jupiter ſhall at the ſame time 


- _—_— ——— = REID — | = IT 
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4 
—_ 


Jupiter, cuts the Parallels EX; FR; the Point QO 
to which the Eye refers Jupiter in the Starry Hea- 
ven, ſhall: be on the Right-hand of- the Points 
R, X, where Jupiter was ſeen during his being ſta» 
tionary. The Planet ſhall then appear more Welt- . 
ward and retrograde. The Earth ſhall afterwards 
go from I to K, and Juriter from ꝗ to to, which 
will produce paralle] Lines, and a ſecond time 


1 S. . 5 : 4 1 2 


from K to L, ſhall ſee Jupiter going from 10 to 

11, and anſwering to the Point 8 df the Starry 
Heaven, ſo that the Planet ſhall ſeem to advance 
from Welt to Eaſt, and again ſhall become 8 455 BD 

If we know in the ſame manner the periodica 
Times of Mars and Saturn, we may by the Rule 

of Kepler, determine the Diſtances of them, and 

then with equal, Facility expreſs their Situations. 
But theſe Variations are altogether inconceivable 

in any other Hypotheſis than that of Copernicus, © 
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EXPLANATION 
| Pry” Of a Few + | | 
FIGURES 


T HE Frontiſpiece repreſents Galileo making 


on the Tower of St, Mark, and in Preſence 


of ſeveral Venetian Noblemen, a Trial of the 
Teleſcopes he had conſtructed upon the Recital of 
the Effects of the Spying: lafs newly invented in 


Gal. and Dialogue VI. of Part 3. of this Vol. 
| PAG E 37. 
Te CREPUScUuLE 


The inner Circle repreſents the Globe of che 8 


Earth. The outward r*preſents the thicker Air, 
or the lower Region of the Atmoſphere, which 
incompaſſes the Earth immediately: 


The Space. contained between the two Circles 


may be called the Atmoſphere, which probably 
is the inferior Fare of a Vortex of Ether” or of 


rery fluid and very extenſive Matter, in which the 
"IM 7 Pu Ff 2 EH Earth 
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Tbe RayBB, pal "ha Altneſphere at the 


Mint) Ey. agu ũhſt tdi df continuing its Way direftly 
towards ry lit: W Bent 2nd enters into the thicker | 
Air a ſmalfmuttefo This Ray, after having been 
bent at Byngoesgdlrectiy ee O bpere tt t 2 
tal Line cuts che Ktinböſpbere. There the Ray 
EC is partly Joſt in the Heaven, partly reflected 
upon the Bottorboef the Atmb ets "and faintly 
brought n towards 3 Eye N The reflect- 
ed Ray ar ee Reflexion BCA, 
equal to the ra 9: bf Incidence EL, this Ray 
muſt needs de T at that's viſible le, "fince.i it grazes 
the Earth, and another Ray Prock ding from che 
Sun. above 18 Degrees under tlie er dn, muſt 
needs be reflected . A, and be loſt by the Eye 


en | 
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